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SECTION I
INTRODUCTION

A, SCOFPE

This document, the Viking 75 Orbiter System-Test and Launch Operations
Final Report, describes the activities and results of the test and operations
program performed on the three orbiter spacecraft (VO-1, VO-2. and VO-3).

The document is in two volumes:

Volume 1: System Test Report covers the period from receipt of orbiter

hardware at the Spacecraft Assembly Facility (SAF) at JPL through ship-

ment of the orbiter systems and support equipment to the Air Force

Eastern Test Range (AFETR).

Volume 2: Launch Operations Report covers the period from shipment of

the orbiter systems and support equipment to the AFETR through launch of
the flight spacecraft (VO-1 and VO-2).

B. BACKGROUND

Project plans originally called for fabrication and assembly of four
orbiters: a Proof-Test Orbiter {(PTO), two flight units, and a flight spare.
Prior to system testing, the orbiter program was reduced to a PTO/spare

(VO-1) and two flight units (VO-2 and VO -3).

Initial assembly of the PTO began Jan. 2, 1974 (see Figure 1) in the SAF
at JPL. Most of the inspection, assembly, and testing of the orbiters was con-

ucted there. Beginning activities around the PTO included layout of the System

[N

Test Complex (STC) cables and raised floor, and connection and checkout of the
test racks. As PTO subsystems became available, a series of interface and inte-

gration tests took place, starting with power-to-system cabling.
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Procedures in this phase detailed the pin-by-pin connection and verification
of all interfaces. As various subystems were added on-board the PTO and bugs
were eliminated, major mission modes were analyzed. By April, 1974 a suf-
ficient amount of breadboard and prototype hardware had been installed, tested,

and integrated with the STC to warrant an initial system test,

The system test was designed to verify all the elements of a nominal
mission profile (see JPL Document VO75-3-120). In order to verify primary,
secondary, redundant, and back-up subsystem modes of operation, it was
necessary to deviate irom the flight sequence. Times for sequences were
normally compressed from mission times, By May 23, 1974, a complete
functional orbiter system, except propulsion, had gone through dynamics

testing and was ready for another system test before space simulation testing,

While the PTO was undergoing system and environmental testing, the
VO-2 bus arrived at the SAF, Inspection and assembly of VO-2 continued
through June and mid-July of 1974. Meanwhile, the PTO was moved to the
space simulator for controlled temperature and vacuum testing, supported by
both orbiter test teams during around-the-clock operation. One half of the
space simulation involved a system test with relatively complete cabling and
detailed examination of orbiter performance. The other half involved limited

cabling and concentrated on temperature control design verification,

During August 1974 all three orbiters were at the SAF. The PTO was
undergoing lander compatibility and special testing, The VO-2 subsystems
were being verified and integrated, The VO-3 bus had arrived and was being
assembled., Normal operations on two orbiters were run simultaneously with
the two test teams operating independently, while mechanics worked on the

t

third orbiter. Initial integration testing on VO-3 started in September 1974,

In September 1974 the Orbiter Office was directed to develop cost reduction
options. The success of the PTO test program and the quality of the hardware
made it feasible to consider the PTO for flight, This eliminated system testing
of VO-3 and permitted the reduction of test teams from 2 to 1. These reduc-

tions allowed electrical tests to be carried out on one orbiter system by a

1-3
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single electrical test team while mechanical work was going on the second
system in parallel. Consequently, VO-2 became the second flight unit and
VO-3 subsystems became spares. Additional reductions in VO-2 testing
were also made, including one less system test, no vibration, acoustics, or

pyro shock, and reduced space simulation test time,

The effects of handling and testing of the VO-1 up to Sept, 9, 1974 were
examined by disassembly, inspection and cleaning, VO-2 one-phase space
simulation was completed and disassembly occurred shortly after VO-1 re-
assembly, VO-1 was given a pre-shipment system test and turned over to the
mechanical crew for shipping preparation, VO-2 was reassembled after post-
environmental inspection and given a final pre-shipment system test., VO-2

shipment to AFETR occurred within two weeks after VO-1 shipment,

The VO-3 bus was sent to AFETR before VO-1 and VO-2 shipment in
order to proof-test all shipping equipment, The VO-3 subsystems were used
as spares to support system test activities at AFETR, During launch
operations, an oppurtunity occurred to finish assembly and integration of
VO-3, and this was almost all completed by the test team in spare time,
After launch operations were concluded, VO-3 was returned to JPL and put
into operation as a test bed for activities with the two orbiters in flight, New
command sequences were checked and verified on VO-3 before uplink trans-
mission. Anomalies occurring during flight were duplicated and resolved on

VO-3.

1-4
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SECTION II
TEST PLAN

A, OBJECTIVE

1. Test Program

The system test program for the Viking Orbiter was pefformed in
accordance with JPL Document 612-22, the Test and Operations Plan, The
orbiter system test program at JPL provided an orderly sequence of tests
and operations leading to the type approval (TA) of the PTO and flight accept-
ance (FA) of the flight orbiter systems and spare assemblies. A phase of
interface testing of the orbiter/lander, the orbiter/lander/Mission Operations
System, and the orbiter/lander/Deep Space Network was conducted. Secondary

operations included procedure development and personnel training. ‘

2. System Test

The formal system test, as the most important element of‘the orbiter
test program, demonstrated the orbiter performance as an integrated system.
Within the limits of the test configuration and the earth-based environment, the
system test provided a comprehensive and detailed exercise and evaluation of

all parameters and functions of the Viking orbiters.
The system test provided the following functions:

(1) Exposed unexpected subsystem interaction and anomalies.

(2) Exercised all major elements of the system and demonstrated
their ability to meet the applicable design requirements in the
system environment.

(3) Provided a system performance history.

(4) Verified system performance in mission modes.
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In addition, the system test provided the following secondary functions:

(1) Verified system compatibility with other mission systems.
(2) Demonstrated system functional margin for internal noise

environment,

(3) Helped to develop mission support data processing,

The system test on the PTO provided the following benefits:

(1) Trained personnel for system operations,
(2) Source of system-qualified spares to support flight orbiters.
(3) System for verification of design margins and troubleshooting of

flight system problems,

3. Redundancy

All system-level tests included both parts of block and functionally
redundant elements, Tests with the PTO included both TA elements and spare
elements in the block-redundant subsystems (Computer Command Subsystem
(CCS), Data Storage Subsystem (DSS), Visual Image Subsystem (VIS), Attitude
Control Electronics/Inertial Reference Unit (ACE/IRU), and Modulation De-
modulation Subsystem (MDS)). The mixture of spares and TA hardware pro-
vided for a complete orbiter system for design verification and also for flight
acceptance of the spare subsystems by operation in the system., When the
spare subsystems were delivered, they were substituted for the TA subsystems

to obtain the maximum system operating time on the spare hardware.

2-2
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B. IMPLEMENTATION

1. Program Organization

The VO75 system test program was conducted under the supervision of
the Test and Operations Manager, who was respénsible to the Orbiter Spacecraft

Manager for the following activities:

(1) Planning

(2) Implementation

(3) Management

(4) Liaison

(5) Critiques

(6) Security and Safety

Figure 2 shows the test program organization. The systems engineer

was responsible for the design of the orbiter system, and the systen. design

ORBITER
SPACECRAFT
MANAGER
TEST AND i
SYSTEM OPERATIONS ENVIRONMENTAL SYSTEM
ENGINEER MANAGER REQUIREMENTS INTEGRATION
acu A
TEAM SYSTEMS
LOGISTICS ANALYSIS

Figure 2. System Test Program Organization
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group implemented the responsibility., The environmental requirements gi‘ou_p
developed requirements and supported testing such as vibration, shock, acoustics,
thermal vacuum, and electromagnetic compatibility, The test team performed

the system test operations which are of primary concern to this report,
2. Test Team

The orbiter test team (see Figure 3) was nia.naged»by a Test Ghief
who directed the activities of technical representatives, subsystem operators,
and analysts in the conduct of all testing and operations. There was a

representative for each of the six disciplines:

(1) Telecommunications
Radio Frequency Subsystem (RFS)
Modulation Demodulation SubsyStem (MDS)> '
Relay Telemetry Subsystem (RTS) |
X-Band Transmitter Subsystem (XTX)
Relay Radio Subsystem (RRS)

(2) Astrionics

Computer Command Subsystem (CCS)
Flight Data Subsystem (FDS)
Data Storage Subsystem (DSS)
(3) Guidance and Control
Power Subsystem (PWR)
Attitude Control Subsystem (ACS)
Articulation Control Subsystem (ARTC)
Pyrotechnic Subsystem (FYRQO)
Propulsion Subsystem, electrical (FPROF)
(4) Science
Visual Imaging Subsystem (VIS)
Infrared Thermal Mapper Subsystem (IRTM)
Mars Atmospheric Water Detector Subsystem (MAWD)

2-4



uorjeziueda jeuoljoungg wea], 1591 ¢ 2andig

¥ s | 18w amMww | widl SIA 3944 sad S0
T T _ T T T T I T
| } | | | i i i i
! : _ _ : ~ ! m , NOLLYNIROOD aNV
L1 ——a I R R " 1804NS IDFWANT — — — —
} | i
| | : 130ddNs 1233810
! H !
| ] I
! ] i
_ (HDIW) b o :
| BHY | A0 | Tnyg  nas | | o | O8Ad | D | sov | umd i SHY X1X Si¥ Saw Sy
- “ I _ T T “ j 1 T T T “ T T T T T
d | _ ! _ _ : | ! _ ! i | [ w ! N *
> | ! I ! 1 i ] i i | ] | ] ! 1 ! i 1
e 1
& | s : rllrllwllLttL | FttFIIHIILtIL -
> I ] | !
' i H
— | | ] !
—i i i
O | § | i
I _ | | ! |
HDAL
1531 ANV zw.mw%ﬁ IDNIDS ey SDINORILSY WODI 1L
O13NOD D313

431HD 1S31




611-132; Vol, 1

(5) Mechanics and Propulsion (Mechanical Engineer)
Structure Subsystem (STRU)
Propulsion Subsystem, mechanical (PROP)
Mechanical Devices Subsystem (DEV)
Assembly, Handling, and Shipping Equipment (AHSE)
(6) Electrical Configuration and Test (Test Engineer)
Cabling Subsystem (CABL).
Central Timing Subsystem (CTS)
Central Recorder Subsystem (CRS)

The representatives were responsible to the Test Chief for all aspects
of performance and functional verification within their disciplines. The
Mechanical Engineer was also responsible for the mechanical configuration
and assembly of the system and for contamination control. The Test Engineer

was responsible for the electrical configuration and setup of the system.

3. System Test Complex

System testing and data analysis were performed by a standard array
of subsystem and system test equipment called the System Test Complex (STC).
The subsystem test equipment elements of the STC were capable of providing
failure isolation to the replaceable spares level through a combination of
processed telemetry, direct and umbilical access, and data from other support
equipment. Figure 4 shows the STC and interface for system test setup. Lay~
out of the STC was per JPL Drawing 10058974 and the cabling per JPL Drawing
10050600.

4, Mission and Test Computer

The Mission and Test Computer (MTC) provided computer processing
to handle and record the large mass of data produced by system testing. In
real time, the MTC presented a system overview, sifting all data to expose
unpredictable anomalies or malfunctions and providing the means of correlating
seemingly unrelated events. In nonreal time, recorded data was reprocessed

in other ways as requested.

2-6
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5., Facilities

System testing at JPL took place at the following locations:

(1) Spacecraft Assembly Facility (SAF) Building 179
(2) Environment Test Laboratory (ETL) Building 144
(3) 25-Foot Space Simulator Building 150

Test facilities within SAF are outlined in JPL Document VO75-4-1270,
and are shown in detail on JPL Drawing 10058972, ‘

6. Design and Operations Philosophy

The orbiter test equipment system design was based on use of
required subsystem test equipment capabilities rather than construction of
new system test equipment. Test capabilities were developed as computer
aided, manpower intensive, manually controlled operations, No automation of
system test procedures was used. No major software effort was required to
support the test program other than the telemetry processing and CCS command

generation software which carried over to the flight operations.

Skilled manpower permitted quick adjustment of tests to troubleshoot,
define, and then work around anomalies without significant delays. Meticulous
record keeping permitted a recovery of bypassed test elements without excessive
recycling of tests already completed. Test team manpower ma‘iﬁtained con-
tinuous communications with the cognizant divisions, facilitating quick response

when problems required expert support.
7. Critiques

At the end of each test phase on each systemn, such as a system test or
space simulation test, a critique was held by the operations manager, The test
chief, his team, and a representative of each technical discipline were required
to sum up the test results and report to the group. A board consisting of the
Langley Research Center test manager, the Orbiter system engineer, and the

Operations Manager, reviewed the results and recommendations, and concurred

2-8
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in action required to continue into the next phase. Critiques served as manage-

ment milestones between major reviews,
C. SCHEDULE

The system test program operations on the flight subsystems are shown in
Figures 5 and 6, Figure 7 is the PTO subsystem history on the work experience

accomplished between January, 1974 and September, 1975,

D. CONTAMINATION CONTROL

Contamination control during tests and operations performed on the Viking
Orbiters at JPL conformed to the requirements of JPL Document 612-22. The

controls were implemented per JPL Procedure VO75 501.

Building 179 made use of the vertical laminar flow tents from Mariner
Mars 1971 as an airlock and precleaning area in the high bay. Most shipping
and receiving was done through the airlock, in preference to the large sliding
doors. During periods when the large sliding doors were opened, the orbiters
were protected with non-static protective covers. The entire high-bay area of

Building 179 was a Class 100, 000 clean room.

Building 144 was controlled to minimize particulate contamination during
testing operations. During inactive periods, protective covering was used to
shield the orbiter.

Building 150 had a newly completed clean assembly room opposite the test
chamber., Control of the open chamber used a high-efficiency particulate air
filter, an antistatic plastic curtain in front of the door opening, and a laminar

flow tent attached to the curtain.

All hardware or extericr portion of shipping containers were cleaned in
the airlock of Building 179 before entering the assembly area, All items, once in
in the clean room, were cleaned again in a laminar flow clean room. All
stored hardware was covered with precleaned antistatic plastic or placed in

a precleaned container and stored in QA bonded stores.

2-9
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E, CHANGE AND CONFIGURATION CONTROL

In discussions of Problem/Failure Reports (P/FRs) and corrective action
(see Sections III, IV, and V), the impression may be given that fixes were
incorporated on the spot. The actual procedure involved a formal problem
resolution, processed and documented by the QA organization assigned to the
SAF, Design changes by means of the Engineering Change Request (ECR)
required concurrence by subsystem cognizant design engineers and system
design engineers, with final approval by the Orbiter Spacecraft Manager, At
the earliest opportunity, sometimes overnight, the defective hardware was
removed from the system, transferred to subsystem cognizance, reworked
and reverified in the subsystem laboratory under full QA cognizance, and

returned, reinspected, and reinstalled for system verification,

2-10
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1. RADIO FREQUENCY SUBSYSTEM BAY |
{2002 CU2, RAL, 2}
2. RADIO FREQUENCY SUBSYSTEM BAY XVi
(2002 TW1, FH1, MX1, CU1, OF1, RE1, SW1, W2, DX1)
3. MODULATE-DEMODULATE SUBSYSTEM
(2003 A1, 2, 3, 4)
1. MODULATE-DEMODULATE SUBSYSTEM
(2003 AS, &, 7, 8)
5. BATTERY (2)
(2004 EA9, EA13)

6. POWER BAY X (MAIN- 2004A6, B, 12, 20)
(STANDBY~ 2004Ax, x, 13, x)

202

204 { SPARE)

7. POWER BAY XII (MAIN- 2004A%, 11, 15, 16, 18) 004 1
(STANDBY- 2004A10, x, x, 17, 19)
8. SOLAR PANELS T l
{2004 SP1, 5, 9, 13) NOTE: SOLAR PANEL USE CONFORMS TO PLAN
9. COMPUTER COMMAND SUBSYSTEM 003 001 { VO-2) 004 (VO-1)

(2005 OU1, P1, M1, PS1H)

10. COMPUTER COMMAND SUBSYSTEN
(2005 QU2, P2, M2, PS2)

11. FLIGHT DATA SUBSYSTEM
(2006A1-A8)

12. ATTITUDE CONTROL ELECTRONICS
(2007 A1)

13. ATTITUDE CONTROL ELECTRONICS
(2007 A4)

14, ACS INERTIAL REFERENCE UNIT
(2007 A2, A3)

15, ACS INERTIAL REFERENCE UNIT
(2007 A5, Ab)

16, ACS REACTION CONTROL ASSEMBLY
(2007, HP3, HP11)

17. ACS REACTION CONTROL ASSEMBLY
{2007, LP1, LP5, LP9, LP13)

18. CANOPUS TRACKER
{2007 CT11)

19. SUN SENSORS
(2007 SC5; SA1, 5, 9, 13; 5G5)

20. PYRO ELECTRONICS SUBSYSTEM

(2008 A1, A2) 5 s
21, PROPULSION SUBSYSTEM (INCL GIMBAL ACTS) . 007 ( SPARE)
(2010 A10, A20, A0, AGD, ASO, A70, ABO) NOTE: PROPULSION USE CONFORMS TO PLANI w |
22. PYRO ARMING SWITCH (2) /

{2012 sw1, 2)

23. ARTICULATION CONTROL ELECTRONICS
(2015 A1)

24. ARTICULATION CONTROL ACTUATORS
(2015 BA1, 2, 3; SE4, 6, 12, 14; LAY)

25, DATA STORAGE SUBSYSTEM BAY IV

{2016 A1-A7)

26, DATA STORAGE SUBSYSTEM BAY XIV 007 (VO-2)
(2016 A11-A17)

27. HIGH GAIN ANTENNA N
{2017 HG1, HG2, R31, RJ2) NOTE: ANTENNA IUSE CONFORMS TC[) PLAN

28, LOW GAIN ANTENRIA T L !
- TE: ANTENNA USE CONFOR
o7 Lol 2. 3 NOTE: A USE CONFORMS TO PLAN
29. VISUAL IMAGING SUBSYSTEM 007
(2036 Al, A3)
30. VISUAL IMAGING SUBSYSTEM
{2036 A2, Ad)
31, INFRARED THERMAL MAPPER SUBSYSTEM
(2038 TM1)
32. MARS ATMOSPHERIC WATER DETECTOR SUBSYSTEM
(2039 HA1, A2, 3, 4)
33. X-BAND TRANSMITTER SUBSYSTEM
(2042 A1) S
34. RELAY RADIO SUBSYSTEM 204 ( SPARE
{2052 RF1, FD1, PTI)
35. RELAY TELEMETRY SUBSYSTEM
{2056 Al-A4)

36. RELAY ANTENNA SUBSYSTEM NOTE: ANTENNA USE CONFORMS TO PLAN
(2067.RAT) 1 1 1
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LEGEND:

ASSEMBLY SERIAL NUMBER
FLIGHT SUBSYSTEM INSTALLED

YA, PTO SUBSYSTEM INSTALLED

REMOVAL OF SUBSYSTEM
FOR STORAGE, PROTECTION,
ACCESS TO OTHER SUBSYSTEM

P/FR, REMOVAL OF SUBSYSTEM
FOR

ECR, REMOVAL OF SUBSYSTEM
FOR

SUBSYSTEM REMOVED FOR
INDEPENDENT TEST AND/OR
CALIBRATION

SUBSY STEM REMOVED FOR REASONS
OTHER THAN LISTED ABOVE

P/FR SUMMARY

(a) = 34457 THRU 34495 WERE FLT OSE
WRITTEN DURING BUILD-UP
AND SYSTEM TEST 24 5
(b) - 34496, 34497 & 34498 ’ 2 1

WRITTEN THRU 2-7-75

* CCS SOFTWARE PROGRAM REVISION “E"

SUMMARY OF REMOVALS:

NOTE

12674 D 4A11S/N 004, HGA HEATER FUSES OPEN, P/FR 34462, _RE-INSTALLED
12-16-74 { S /N 002 INSTALLED DURING REPARR). R/RC 170682

12574 F 643 S /N A102 FOR ECR 18091, CHANGE PHASE OF 32 kHz CLOCK.,
RE-INSTALLED 12-9-74, R/RC 170880

12-11-74 \F 6A4 AND 6A7 S /N A102 FOR ECR 18100, MEMORY LOAD ERROR MOD.
RE-INSTALLED 12-11-74, R/RC 170683, BOTH UNITS REMOVED AGAIN
ON 12-12-74 TO CORRECT WIRING ERROR MADE DURING ECR MOD.
RE-INSTALLED 12-12-74. R/RC 16255

12-27-74 &7 44205 /N 004 FOR ECR 18070, INCREASE CONVERTER LOAD CAPACITY.
{4A20 § /N 005 INSTALLED DURING MOD). RE-INSTALLED 1-22-75, R/RC 16207

1-16-75 @ D$S S/N 006 & 007 REMOVED FOR CALIBRATION AND REDUNDANT
ELEMENT VERIFICATION. RE-INSTALLED 1-21-75. R/RC 170579 &
170580,

CERTAIN HARDWARE, SUCH AS SUN SENSORS,
L.P. GAS SYSTEMS AND ACTUATORS ARE
SUBJECT TO RELATIVELY FREQUENT REMOVAL
& RE=~INSTALLATION (R&R), THIS DOCUMENT
DOES NOT RECORD SUCH R&Rs, DETAILS ARE
DOCUMENTED IN SAF LOG BOOKS

Figure 5.
VO-1 Subsystem History

2-11/2-12
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611-132; vol. 1

ASSELY SEAL NUnER
FLIOH] SUBSYSTDA INSTALLED

PIO SuBSYSTEM INSTALLED

RUHOVAL OF SUsSYSIEM
FOR SIORAGE, PROTECTION,
ACCESS 10 OTHER SUBSYSTE

PR ROADVAL OF SUBSYSTEM
fof

ECR, REMOVAL OF susvsten
For

SussYsIE REMOVID FOR
RIDERS 651 AND/OF
CAUBRATION

SUBSYSIEM REMOVED FOR REASONS
OTHER AN LISTED ASOVE

(e) - 30457 TRy 30438 weeke ar o ox
SRITEN DUEING SURO-07
0 SS1EA TEST % s
ib) - 38490, 30007 2 s, 2 '
WATIEN THRU 3-7-75

¥ CC3 SOFIWASE HOGEAM REVISION

SUWALRY OF REMOVALS:

e

w57

217

122774

are

5/ 004, HOA MEATE FUSES OFEN, P/12 302, EEASTAED
BRSO AN SRR . Ve i

2 AIQ2 FOR ECR 10091, CHANGE PHASE OF 7 ki LOCK,
RGNS a e, SR oo

A% AND 647 5/ ATGR TR LCE 18108, MEMORY LOAD EHOE 10D,
R N IR DS et SOTH U KOMOVID £GAN
ON 12-13-74 1O CORECT YRING. £6702 MADE DIAING £CK OB
BENETALLED 12-12-74. R/1C 16255

4420 /N 004 FOR ECA, 12078, INCHEASE CONVERTER LOAD CAPACITY,
(4320 %71 005 INSTALLED DUAING MOD). RE-INSIALLED 1-22-75, 3/AC 4237

TION AND ZEDUNDANT
2178, B/RC 157 B

0S5 S/ 006 & G7 KEMOVED OR CAL
BEONENT VERIFICATION, RE-INSTALLED
7o,

GERTAIN HASDWATE, SUCH AS SUN SENSORS,
L, GAS $YSTEMS £ND ACTUATORS ARE

BBEUAENTES M 3ar

ENS REIOVAL

SUBECT 10 FELATIVELY FRi
& R NSTALIATION (), THI DOCUVENT
DoEs

SUCH B, DETAILS ARE
Loc Toowe

Figure 5.
VO-1 Subsystem History
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/—(N ITIAL POWER APPLICATION

E
TESTS AND )
OPERATIONS ASSEMBLY SUBSYSTEM INTEGRATION & SUBSYSTEM TEST 5
(a) (a) (a)
SYSTEM OPERATION TIME, & ] | 6.7 | l 217.4 l
1974 JUNE | JULY AUGUST .
. Y STEM
SUBS STE Ll ll!l‘l‘olll1ll‘7lll111241|||fl‘lI[[l81l|||l‘511|lllzzl|l‘lI29lll|‘lsll[llll‘lzllllll]?Illlllzlbll"lf ll]llI

1. RADIO FREQUENCY SUBSYSTEM BAY |
{2002 CU2, RAL, 3}

2(

2. RABHO FREQUENCY SUBSYSTEM BAY XVi
{2002 Tw), FH1, MX1, CU1, OF1, REY, SWI1, Sw2, DX1)

3. MODULATE-DEMODULATE SUBSYSTEM
{2003 A1, 2, 3, 4}

4. MODULATE-DEMODULATE SUBSYSTEM
{2003 A5, &, 7, 8}

5. BATTERY (2)
(2004 EA9, EA13)

. POWER BAY X (MAIN~- 2003A5, 8, 125 20)
(STANDBY- 2004Ax, x, 13, x)

7. POWER BAY X1} {MAIN- 200447, 11, 15, 14, 1B
{STANDSY - 2008A10, %, x, 17, 1%

8. SOLAR PANELS
(2004 SP1, 5, 9, 13)

NOTE: SOLAR PANEL USE CONFORMS TO PLAN

9. COMPUTER COMMAND SUBSYSTEM
{2005 OU1, P1, Mmi, PS1)

001

10. COMPUTER COMMAND SUBSYSTEM
{2005 QU2, P2, M2, PS)

11. FLIGHT DATA SUBSYSTEM
{200641-A8)

(FLT SPARE)

& o0z

001 \

12. ATTITUDE CONTROL ELECTRONICS
(2007 A1)

007

13. ATTITUDE CONTROL ELECTRONICS
{2007 Ad)

8

14, ACS INERTIAL REFERENCE UNIT
(2007 A2, A3)

g

15, ACS INERTIAL REFERENCE UNIT
{2007 A5, A8}

g

16, ACS REACTION CONTROL ASSEMBLY
(2007 HP3, HP11)

17. ACS REACTION CONTROL ASSEMBLY
{2007, LP1, LP3, LP9, LPI3)

18. CANOPUS TRACKER
{2007 CT11)

19, SUN SENSORS
{2007 5C3; SAl, 5, 9, 13; 35G35}

20. PYRO ELECTRONICS SUBSYSTEM
{2008 A1, AD)

21. PROPULSION SUBSYSTEM aNCL GIMBAL ACTS;

(2010 A10, AZD, A3D, A6D, APC, A70, ABD:

NOTE: PROPULSION USE CONFORMS TO PLAN

22, PYRO ARMING S#1TCH (2)
(2012 w1, 2)

23. ARTICULATION CONTROL ELECTRONICS
- (2015 AL}

e 24. ARTICULATION CONTROL ACTUATOSRS

(2015 BA1, 2, 3; SE4, 6, 12, 14; LAY

i05

25. DATA STORAGE SUBSYSTEM BAY IV
(2016 A1-A7)

26. DATA STORAGE SUBSYSTEM BAY X1V
(2016 A11-ATP

27. HIGH GAIN ANTENNA
{2017 #HGY, HG2, RIY, RS2}

NOTE: /?NTENNAIUSE COP«}FORMS T(P PLAN

25. LOW GAIN ANTENNA
(2017153, 2, 3)

T T T i
NOTE: ANTENNA USE CONFORMS TO PLAN

25. VISUAL IMAGING SUBSYSTEM
(2036 A1, A3)

005 )

30. VISUAL IMAGING SUBSYSTEM
(2036 A2, Ad)

31. INFRARED THERMAL MAPPER SUBSYSTEM
(2038 TMY}

32. MARS ATMOSPHERIC WATER DETECTOR SUBSYSTEM
{2039 HAI, A2, 3, 4)

33. X-BAND TRANSMITTER SUBSYSTEM
{2042 A1)

34. RELAY RADIO SUBSYSTEM
{2052 RF1, FD1, PT1)

202

35. RELAY TELEMETRY SUBSYSTEM
(2056 Al1-Ad)

CI0i

36. RELAY ANTENNA SUBSYSIEM
(2067 &A1}

NOTE- lAN'!'ENNI’; Ust CO!’\‘RFORMS Tf} PLAN




PREP AND MOVE TO WTECG AND
SPACE SIMULATOR / MOVE TO SAF

* * % * POST ENVIRONMENTAL INSPECTION %
SYSTEM VERIFICATION PROTECTIVE DEVICE CHECK

SYSTEM SUBSYSTEM INTEGRATION SYSTEM SPACE SIMULATION MARGIN TESTING MECHANICAL STEM
M TESTING TEST 1 SPECIAL TESTS TEST 2 PREP AND TEST ECR INCORPORATION REASSEMBLY SP AL MAC
(b} ®) (b) b} (b) () ) (c) {c
304.7 i 423.7 | 494.3  [494.3] 708,6 [ 708,6 708,6 ] 756
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%k

SYSTEM TEST PREP & SHIP
SPECIAL MOI TESTS TO AFETR
() {d)
| 756.4 756.4
ANUARY FEBRUARY | APRIL
‘xsllllllz.oXIllllzmnlllll |lllll‘olilllll? 24;!!![[ 7llllllldllllll2

LEGEND:

XXXX ASSEMBLY SERIAL P :MBER
FLIGHY SUBSYSTEM NSTALL

TS  PTO SUBSYSTEM IN' TALLED

REMOVAL OF SUBSYSTEM
FOR STORAGE, PROTECTIO
ACCESS TO OTHER SUBSYST

P/FR, REMOVAL OF SUBSYS]
FOR

ECR, REMOVAL OF SUBSYST!
FOR

SUBSYSTEM REMOVED FOR
INDEPENDENT TEST AND/C
CALIBRATION

SUBSY STEM REMOVED FOR R
OTHER THAN LISTED ABO WV

P/FR SUMMARY

{a) 34601 THRU 34677 WERE WRITTEN
THRU SIS INTEGRATION & TEST

®) 34478 THRU 34775 WERE WRITTEN
THRU POST ENVIRONMENTAL
INSPECTION

(c} 34776 THRU 34782 WERE WRITTEN
THRU 1-20-75

(dy 34783 THRU 34295 WERE WRITTEN
THRU 2-20-75

CCS SOFTWARE PROGRAM REVISION

¥k CCS SOFTWARE PROGRAM REVISION
FOR SYSTEM TEST, REVISION " F = FOf
SPECIAL MOI TESTS

SUMMARY OF REMOVALS:

7-25-74 £DS5 6A3 MODULL

CIRCUITRY PER E

MDS TMU 3A7 Sh
ACTIVE MQDE N
TESTED AT DIFFE]
OCCUR. P/FR 34

FDS SNOO (FLIG
MODULE SNA103
OF 2.4 KHZ CLC

D95 SNOO04 RETUS
CIRCUIT WAS MC
RE-INSTALLED 8-

FDS 6A7 SNA103
CONTROL WORC
REPLACED AN IC

VIS 36A4 SNOO5 |
FROM CONNECT
CLEANED, SCREY
R/RC 16065,

RFS BAY T SN203
VCO PROBLEM.

MDS REMOVED 2
MAWD SN106 RET
QUTPUTS. THEF
P/FR 34631, RE-

8-8-74

8-13-74

§-15-74

8~16-74

8-27-74

8-29-74

8-29-74
8-30-74

OO © © 4 4 ©4



SERIAL NUMBER
SYSTEM INSTALLED $-11-74

P20-74
TEM INSTALLED F=20-74

F SUBSYSTEM 9-30-74

\GE, PROTECTION,
P OTHER SUBSYSTEM 10-7-74

10-8-74
WAL OF SUBSYSTEM

/AL OF SUBSYSTEM 10-16~74

REMOVED FOR 10-318-74
ENT TEST AND/OR
DN

10-25-74

REMOVED FOR REASONS
N LISTED AROVE

DURING MOD). R/RC 16147,
11-27-74
IN W5 AND W55, R/RC 16258,
11-27-74

s/ Ost
’ R/RC 170674,

RE WRITTEN 37 40 12-3-74
ON & TEST
RE WRITTEN 50 48 12-3-74
MENTAL

12-3-74
RE WRITTEN 5 2 12-11-74
R/RC 16222,

RE WRITTEN

~
o

11-26-74

12-2-74
RAM REVISION "D "
RAM REVISION "€ 1-14-73
/1SION “F * FOR
RE-INSTALLED 2-10-75. R/RC 170699

2-1-75

® HIIdIdd9d dd d © 4 99499

INSTALLED AT ETR ON 2-26-75.

05 6A3 MODULE SNAT02 RETURNED TO DIVISION TO ADD NOISE SUPPRESSION
[IRCUITRY PER ECR 17937, RE-INSTALLED 7-29-74. R/RC 16388.

ADS TMU 3A7 SNC102 AND 3A8 SNC102 RETURNED TO DIVISION TO CHECK FOR
\CTIVE MODE INDICATION MARG INAL AND FALSE TELEMETRY INDICATIONS. UNITS NOTE-

611-132; Vol, 1

6AT AND A7 S/N A102 REPLACED WITH VO-2 8AT AND 6A7 5/N A103; 6A3
S/N A102 REPLACED WITH VO-2 6A3 5/N A103 ON 9-1&-74,

4A16 5/N 008 RETURNED TO DIVISION FOR ECR 18016, LIMIT INVERTER FREE RUN
FREQUENCY SHIFT TO 20 Hz, RE~INSTALLED 10~7-74, R/RC 170214,

DTR BAY 14 FOR ECR 18035, REDUCE VIS DATA NOISE IN DSS; AND ECR 18008,
LIMIT WORST CASE LOAD CURRENT, RE-INSTALLED 9-24-74, R/RC 170218

4A8 5/N 003 FOR ECR 17975 CHANGE CONNECTOR WIRING TO ALLOW 3 WIRES
TO CARRY LOAD. VO-2 4A8 $/N 005 INSTALLED, R/RC 170225,

4A17 5/N 005 FOR ECR 18018, LIMIT INVERTER FREE RUN FREQUENCY SHIFT TO
20 Hz, VO-2 4A17 S/N 007 INSTALLED, R/RC 16120,

A4 AND 4A8 S/N AT03 FOR ECR 18048, MODIFY TO PREVENT AMBIGUITY IN
MAWD DATA, REPLACED 10-11-74 R/RC 16123, ON 10-21-74 BOTH UNITS AGAIN
REMOVED FOR FURTHER MQDS FOR ECR 18048, RE~INSTALLED 10-22-74

R/RC 16149, ALSO ON 10-22-74 THE 6A3 §/N A103 WAS REMOVED FOR ECR 18045,
TO CORRECT ERROR N ECR 18009, RE~INSTALLED 10-24-74 R/RC 170734,

5P1 S/N 004 AND 5P2 S/MN 003 FOR ECR 18055, MODIFY CKT TO ALLOW MEMORY
CLAMP ENQUGH TIME TO RELEASE PRIOR TO PROCESSOR RESPOMSE, RE-INSTALLED
10-22-74 (S/N 001 AND 002 INSTALLED DURING MOD). R/RC 170650,

3A5 S/N C104 ANOMALY AT CCS CMD INTERFACE, P/FR 34727, RETURNED TO
DIVISION FOR CHECK, BUT SAF PROBLEM COULD NOT BE REPRODUCED, 3AS
S/NC105 (vO-2 UNITS INSTALLED. R/RC 16152,

50U1 S/N 003 AND 50U2 $/N 004 FOR ECR 18086, ADD ISOLATION DICDES TO
EACH CC BUFFER DRIVER. RE-INSTALLED 10~30-74 {5/N 001 AND 002 INSTALLED

CCS HARNESSES $/N 002 FOR ECR 18088, INSTALL CURRENT fIMITING RESISTORS

MAWD S/N 107 FOR ECR 18101, MODIFY TO ASSURE THAT CHOPPER Will NOT
START WHEN INSTRUMENT 13 TURNED ON AT LOW FA TEMPERATURE LIMITS,

FDS S/N 002 FOR ECR 18091, CHANGE PHASE OF 30 kiz CLOCK AND ECR 18100,
MEMORY LOAD ERROR MODIFICATION, R/RC 170681,

DSS /N 004 FOR ECR 18050, INCREASE NOISE MARGIN; ALSO PROVIDE MORE
ACCURATE TAPE POSITION INFORMATION, R/RC 146230,

DSS S/N 005 FOR ECR 18050, INCREASE NOISE MARGIN; ALSO, PROVIDE MCRE
ACCURATE TAPE POSITION INFORMATION, R/RC 16229,

4A20 S/N 003 FOR ECR 18070, INCREASE CONVERTER LOAD CAPACITY,

VIS S/N 005 AND 006 FOR ECRe 17909, 17910, 18001, 18071, 18072; ECls 84016, AND
84059, RETESTED AS REQUIRED AFTER MODS,
MDS 5/ C102 AND C103 FOR ECR 18064, ELIMINATE HF QSC ON COMPOSITE
TELEMETRY SIGNAL . RE-INSTALLED 1-14-75. RARC 170677,

FDS 6AY (POWER SUPPLY) S/N A103 AND 6A8 (MEMORY) S/N A102 FOR P/FR 34776

ON POWER TURN ON AFTER RE-ASSEMBLY MEMORY A AND B CAME IN " POWER FAIL -
CONDITION, 6A1 S/N AT 2 ND 4A8 S/N AN IINSTALLED 1-17-75,

RE-INSTALLED 1-14-75. R/RC 170406 .

RCA HIGH PRESSURE MODULES S/N 006 & 007 REMOVED FOR FUNCTIONAL AND LEAK

CHECKS. 5/N 006 RE-INSTALLED 2-15-75. S /N 007 SHIPPED SEPERATELY AND

ESTED AT DIFFERENT TEMPERATURES FOR 13.4 HOURS BUT PROBLEMS DID NOT CERTAIN HARDWARE, SUCH AS SUN SENSORS,

DCCUR. P/FR 34629 AND 34630, RE-INSTALLED 8~15-74. R/RC 170486,

L.P. GAS SYSTEMS AND ACTUATORS ARE
SUBJECT TO RELATIVELY FREQUENT REMOVAL

OS SNOOY (FLIGHT SPARE) REMOVED, SNOQ2 (VO-2 UNIT) INSTALLED, ALSO 6A3 & RE-INSTALLATION {R&R), THIS DOCUMENT
ACDULE SNATD3 RETURNED TO DIVISION FOR CIRCUIT MODIFICATION TO CORRECT PHASE DOES NOT RECORD SUCH R&Rs. DETAILS ARE
DF 2.4 KHZ CLOCK PER ECR 17595, RE-INSTALLED 8-15-74. R/RC 170500. DOCUMENTED IN SAF LOG 8OOKS,

1S5S SNO04 RETURNED TO DIVISION TO INCORPORATE TAPE INCREMENT COUNTER FiX.
HRCUIT WAS MODIFIED TO ELIMINATE ANY UNWANTED TACH PULSES PER ECR 17958.
E-INSTALLED 8-26-74. R/RC 16395.

DS 6A7 SNATO3 RETURNED TC DIVISION TQ CHECK FOR IMPROFZR DATA FOR VIS B
'ONTROL WORD AND INCORRECT RESPONSE TO COMMAND PER P/FR 34634 AND 344635,
EPLACED AN IC 54195 IN THE 6A7A2. RE-INSTALLED 9-3-74. R/RC 16056.

1S 36A4 SNOO5 RETURNED TO DIVISION TO CHECK FOR LACK OF CONTINUITY

ROM CONNECTOR 7O GROUND. FOUND GROUND LUG SCREW NOT TIGHTENED., AREA WAS
LEANED, SCREW PROPERLY TORQUED AND AREA RE-COATED. RE-INSTALLED B-29-74.

/RC 16065,

FS BAY 1 SIN203 AND BAY 16 SN203 RETURNED TO VENDOR FOR INVESTIGATION OF

(CO PROBLEM. PTO UNIT INSTALLED SO SAF TESTS COULD CONTINUE.

ADS REMOVED AND RE-INSTALLED WITH RFS. (MDS SHARES BAY I WITH RFS).

AAWD SNT06 RETURNED TO DIVISION TO CHECK EXCESSIVE VARIATION N DETECTOR
DUTPUTS. THE PHASE-SHIFTER WAS RE-CALIBRATED AND UNIT RETURNED TO SAF.
/FR 34051, RE-INSTALLED 9-9-74. R/RC 14073,

Figure 6.

VO-2 Subsystem History

2-13/2-14
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1. RADIO FREQUENCY SUBSYSTEM BAY 1 00
{2002 CU2, RAT, 2) T
2. RADIO FREQUENCY SUBSYSTEM BAY XV} 101
(2002 TW1, FH1, MX1, CUI, OF1, RE], SW1, SW2, DX1) U

" 3. MODULATE-DEMODULATE SUBSYSTEM
(2003 A1, 2, 3, 4) :
4. MODULATE-DEMODULATE SUBSYSTEM
(2003 AS, 8, 7, 8)
5. BATTERY (2)
(2004 EAY, EA13)
6. POWER BAY X (MAIN - 200446, 8, 12, 20)
{STANDBY - 2C04Ax, x, 13, x)
7. POWER BAY XII (MAIN- 200449, 1, 15, 16, 18)
{STANDBY- 2004A10, x, x, 17, 19)
8. SOLAR PANELS
(2004 5P1, 5, 9, 13)
9. COMPUTER COMMAND SUBSYSTEM
{2005 OUI, P1, M1, PS1)
10. COMPUTER COMMAND SUBSYSTEM
{2005 OU2, F2, M2, PS2)
11 FLIGHT DATA SUBSYSTEM
(2006A1-A8)
12. ATTITUDE CONTROL ELECTRONICS
(2007 AD)
13. ATTITUDE CONTROL ELECTRONICS 001
{2007 A4)
14, ACS INERTIAL REFERENCE UNIT
(2007 A2, A3)
15. ACS INERTIAL REFERENCE UNIT 001
(2007 AS, A} [l
16. ACS REACTION CONTROL ASSEMBLY 002
(2007 HP3, LPI, LPS)
17. ACS REACTION CONTROL ASSEMBLY J ’I } J ‘L ‘J A [
(2007 HP11, LP9, LP13) B L T U T U e U 3 D A LT 5 T A T T
18. CANOPUS TRACKER
(2007 €111}
19. SUN SENSORS .
{2007 SC5; SAT, 5, 9, 13, 565
20. PYRO ELECTRONICS SUBSYSTEM
(2008 A1, A2)

21. PROPULSION SUBSYSTEM {INCL GIMBAL ACTS) .
(2010 A0, A20, A50, A60, A9, A70, ABD) NOTE: IIROPULSI?N USE C(ONFORMSl 70 F‘LAN1
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22, PYRO ARMING SWITCH (2) R L T T T T T T P AT L 5 L T L T D,
{2015 A1)

25, DATA STORAGE SUBSYSTEM BAY IV PT1 (FLT SPARE)
(2018 A1-A7) i

27. HIGH GAIN ANTENNA
(2017 HG1, HG2, RJ1, RJ2) NOTE: »IANTENNAI USE COh:FORMS TP PLAN

29. VISUAL IMAGING SUBSYSTEM
(2036 Al, A3)

3i. INFRARED THERMAL MAPPER SUBSYSTEM
(2038 TMm1)

33. X-BAND TRANSMITIER SUBSYSTEM
(2042 A1)

35. RELAY TELEMETRY SUBSYSTEM

(2036 Al-A4)

{2012 sw1, 2)
3. ARTICULATION CONTROL ELECTRONICS 17
24, ARTICULATION CONTROL ACTUATORS EM A {Ls] $ ‘J ‘J ‘J @J
(2015BA1, 2, 3; SE4, &, 12, 14, LAT) U L U U A T P T T L85 P 3 U T T P AT T AT
26. DATA STORAGE SUBSYSTEM BAY X1V 0 } 22 b } &
(2016 &11-a17) 0ot S T T T TTITS] VAT TS
28. LOW GAIN ANTENNA T ¥ 1 T
2017161, 2, 3) NOTE: ANTENNA USE CONFORMS TO PLAN
30. VISUAL IMAGING SUBSYSTEM
(2036 AZ, Ad)
32. MARS ATMOSPHERIC WATER DETECTOR SUBSYSTEM
{203% HAL, A2, 3, 4}
34, RELAY RADIC SUBSYSTEM
(2052 RF1, £DY, PTI)
36, RELAY ANTENNA SUBSYSTEM .
(2067 RAY) NOTE: TNTENNA{ USE CONIFORMS KI) PLAN
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DISASSEMBLE
AND
INSPECT
()
1321.8
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VIKING ORBITER 1975
VYO-1 §/C HISTORY (PTO}

AS OF P-11-74
NUMBER 3

LEGEND:
XXX XX s ASSEMBLY SERIAL NUMBER

PTM SUBSYSTEM INSTALLED

TITAPTLTD  PROTOTYPE SUBSYSTEM INSTALLED

REMOVAL OF SUBSYSTEM
FOR STORAGE, PROTECTION,
ACCESS TO OTHER SUBSYSTEM

P/FR, REMOVAL OF SUBSYSTEM
FOR

ECR, REMOVAL OF SUBSYSTEM
FOR

SUBSY STEM REMOVED FOR
INDEPENDENT TEST AND/OR
CALIBRATION

SUBSYSTEM REMOVED FOR REASONS
QTHER THAN LISTED ABOVE

P/FR SUMMARY

R, Fink - EXT. 4227

$/C

(@) 34001 THRU 34025 WERE WRITTEN DURING ASSEMBLY AND

INITIAL POWER APPLICATION 10
(b) 34026 THRU 34147 WERE WRITTEN DURING SUBSYSTEM

INTEGRATION AND SUBSYSTEM TESTING 59
{c) 34148 THRU 34204 WERE WRITTEN DURING SYSTEM TEST 26
{d) 34205 THRU 34280 WERE WRITTEN DURING SYSTEM TEST 51
{e) 34281 THRU 34324 WERE WRITTEN DURING SUBSYSTEM 24

INTEGRATION THRU PREP FOR STV

(f) 34325 THRU 34363 WERE WRITTEN DURING STV PHASE ) AND 11 25

(g) 34364 THRU 34389 WERE WRITTEN DURING SRT "

(h} 34390 THRU 34427 WERE WRITTEN DURING DCT 9

{i} 34428 THRU 34447 WERE WRITTEN DURING SPECIAL TESTS 15

SUMMARY OF REMOVALS

12174 @

1-29-74

2-8-74

2-20-74

2-21-74

2-27-74

B 4§ &6

POWER BREADBOARD 4A10 BOOSTER REGULATOR OUT OF
RETURNED TO DIV 1-21-74 AND FQUND LOOSE CKT BCA
WAS PLUGGED IN PROPERLY AND SECURED WiTH SCREWS,
STALLED 1-21-74 P/FR 34009, R/RC 16425. PPM 4A17 S/NC
RETURNED TO Div 1-21-74 FOR EVALUATION. REINSTALL
R/RC 16426. BOTH UNITS RETURNED TO DIV 1-22-74, B8 .
COLD SOLDER JOINT, 4A17 HAD STYCAST BROKEN AT ST,
BOTH UNITS REINSTALLED 4-22-74, R/RC 138074 AND R/F
441088 REMOVED AGAIN ON 1-25-74 TQ BONDED STORE

POWER PPM MODULES REMOVED, REPLACED WITH PTC 4A
4A12 AND 4A20 ALL 5/NG0O2.

CCS HARNESS PWS5/9W355 REMOVED, CONNECTOR PINS ¢
WITH RESIDUE. CONNECTORS CLEANED AND GIVEN PN
TION TEST, PASSED TEST, REINSTALLED 2-11-74, P/FR 34l
R/RC 16429,

ACS PTO LOW PRESSURE MODULE 5/N00I2 REMOVED FOR #
CATION TO ALLOW RELOCATION OF MANIFOLD TO MO
RADIALLY ALONG THE SCLAR PANEL SPAR TIE. PPM S/N(
INSTALLED. ECR 17649,

CCS SOU1/2 S/NPT 2 REMOVED FOR ECR 17657 WHICH MC
50U1/2 TO SWITCH TLM DATA TO TRAILING EOGE OF BIT
S/N PT-1 (MOBIFIED PREVIOUSLY) INSTALLED. REINSTAL
2-25-74. R/RC 16444,

ACTUATOR BA3 5/N102 (TA) REPLACED WITH BA3 5/1N 103
INSTALLED 3-1-74. RARC 16445,
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AS OF 9-11-74
NUMBER 3

LEGEND:
XXX KX ~o——ASSEMBLY SERIAL NUMBER
EESEREEE  PTM SUBSYSTEM INSTALLED

BUTUTHTUPEE  PROTOTYPE SUBSYSTEM INSTALLED

REMOVAL OF SUBSYSTEM
FOR STORAGE, PROTECTION,
ACCESS TO OTHER SUBSYSTEM

P/FR, REMOVAL OF SUBSYSTEM
FOR

ECR, REMOVAL OF SUBSYSTEM
OR

SUBSYSTEM REMOVED FOR
INDEPENDENT TEST AND/OR
CALIBRATION

LLLLI

SUBSYSTEM REMOVED FOR REASONS
OTHER THAN LISTED ABOVE

P/FR SUMMARY

5/C OSE

(o) 34001 THRU 34025 WERE WRITTEN DURING ASSEMBLY AND

INITIAL POWER APPLICATION 10 15
(b} 34026 THRU 34147 WERE WRITTEN DURING SUBSYSTEM

INTEGRATION AND SUBSYSTEM TESTING 59 63
{e) 34148 THRU 34204 WERE WRITTEN DURING SYSTEM TEST 26 3
(d) 34205 THRU 34280 WERE WRITTEN DURING SYSTEM TEST 51 24
{e) 34281 THRU 34324 WERE WRITTEN DURING SUBSYSTEM 24 19

INTEGRATION THRU PREP FOR STV
(f) 34325 THRU 34363 WERE WRITTEN DURING STV PHASE | AND 1! 25 14
(g) 34364 THRU 34389 WERE WRITTEN DURING SRT " 15
(h) 34390 THRU 34427 WERE WRITTEN DURING DCT 19 19
(i) 34428 THRU 34447 WERE WRITTEN DURING SPECIAL TESTS 15 5

SUMMARY OF REMOVALS

1-21-74 @ POWER BREADBOARD 4A10 BOOSTER REGULATOR OUT OF TOLERANCE.

RETURNED TO D1V 1-21-74 AND FOUND LOOSE CKT BOARD, BOARD
WAS PLUGGED IN PROPERLY AND SECURED WITH SCREWS, REIN-
STALLED 1-21-74 P/FR 34009, R/RC 16425. PPM 4A17 $/N002Z
RETURNED TO DIV 1-21-74 FOR EVALUATION. REINSTALLED 1-21-74
R/RC 16426. BOTH UNITS RETURNED TO DIV 1-22-74, 8B 4A10 HAD
COLD SOLDER JOINT, 4A17 HAD STYCAST BROKEN AT STANDOFF.
BOTH UNITS REINSTALLED 4-22-74. R/RC 138074 AND R/RC 138073.
4A10B8 REMOVED AGAIN ON 1-25-74 TO BONDED STORES.
12974 POWER PPM MODULES REMOVED, REPLACED WITH PTO 4A6, 4A8,
4A12 AND 4420 ALL S/N0O2.
2-8-74 CCS HARNESS $W5/9W55 REMOVED, CONNECTOR PINS COATED
WITH RESIDUE. CONNECTORS CLEANED AND GIVEN PIN RETEN-
TION TEST, PASSED TEST, REINSTALLED 2-11-74, P/FR 34026
R/RC 16429,
2-20-74 ACS PTO LOW PRESSURE MODULE S/N002 REMOVED FOR MODIFi-
CATION TO ALLOW RELOCATION OF MANIFOLD TO MOUNT
RADIALLY ALONG THE SOLAR PANEL SPAR TIE. PPM 5/NOOT
INSTALLED. ECR 17649,
2-21-74 CCS 50U1/2 S/NPT 2 REMOVED FOR ECR 17657 WHICH MODIFIED
50U1/2 TO SWITCH TLM DATA TO TRAILING EDGE OF BIT SYNC,
S/N PT=1 (MODIFIED PREVIOUSLY) INSTALLED. REINSTALLED
2-25-74. R/RC 16444,

2-27-74

B 4 4 o

ACTUATOR BA3 5/N102 (TA) REPLACED WITH BA3 /N 103 FLT
INSTALLED 3-1-74. R/RC 16445,

2-28-74

2-28-74

3-12-74

3-14-74

3-20-74

3-21-74

3-22-74

3-23-74

3-23-74

3-23-74

3-26-74

3-29-74

3-29-74

3-29-74

3-29-74

3.29-74

4-1-74

4-22-74

4-26-74

4~29-74

4-30-74

51-74

5-23-74

&

&

o4k 4948 © o vk

i

)

omoe 4Lk |

Y

&4

CC5 P2 3/NPT1 REMOVED TO R wift LO!
BILITY, FLEX HARNESS CONMN: <R J8
oul, PSt, P S/N PTI REMOVE  2OWC
NECTORS CLEANED AND REINS -5 LED 3
CONTINUED WITH OTHER 1/2 = CS).

EM SUNSENSORS 75C5 $/N101 D 75C
2-28~74 WITH PTO SENSORS 7§ 3/N10

DSS PROTO S/NUOY REMOVED, K IMPE!
CHASSIS AND SIGNAL GROUN . REWC
DIV LAB. REINSTALLED 3-6-74 R/RC I

FDS PTO 6A3 $/N101 RETURNEL TO DIVI
P/RF 31370. 6A4 S/NA101 RETLINED TC
2K RESISTOR FLAT PACK WITH 10K FLAT
3-13-74. R/RC 170022. FDS PTO 6A3 S/
DIVISION AGAIN ON 3-13-74 TO MOD
CHANGE INTERNAL WIRING TG ELIMIN
BETWEEN MDS & FDS. ECR 17741, PFR 3
R/RC 16455,

CHASSIS BAY VI REMOVED TO ADD COR
CHANGE FLAT MOUNTING SHIMS TO W
ECR 17666 & 17668, REINSTALLED 3-18-

EM SUN SENSORS 75A1 S/N101AND 75/
3-22-74 WiTH PTO SENSORS 7SA1 5/N10
R/RC 170024. ;

H
CCS S/NPTI REMOVED TO INSPECT COR
RESIDUE FOUND ON A FEW PINS, THES!
MODULES REINSTALLED 3~22-74 AFTER A
THREE TIMES.

PWR PTO 4A20 $/N0D2 TO BENCH TEST F
WAS OVERLOADED DURING PROP ISOLA
TEST AT SAF ON 3-18-74, P/FR 34117, !
STRESS FOUND. REINSTALLED - 3/26/7

PPM POWER MODULES <A10, 13, 17, &
WITH FLIGHT MODULES ALL S/N004. R

FDS 6A4, 8A5, 6A6 S/NATOT FOR TEST A
WAS MODIFIED TO CHANGE 5-X PHASE
PROCESS DATA PROPERLY. ECR 177764, K
P/FR 34114. REINSTALLED 3-25-74 R/RC

CHASSIS BAY V REMOVED TO ADD CON
CHANGE FLAT MOUNTING $HIMS TO W
ECR 17666 & 17688. REINSTALLED 3-24-

ACS PTO HPM 5/N002 FOR MODIFICATI(
HELIUM WITH ACS Nz GAS SYSTEM, ECF
INSTALLED, REINSTALLED 4-19-74 R/RC

SUN SENSOR 75C5 S/N102 RETURNED T¢
LOOSE INSERT. REINSTALLED 4-1-74, |
REMOVED AGAIN 4-3-74 TO FIX BIASIN
REINSTALLED 4-4-74. R/RC 170042.

CHASSIS BAY X AND XII REMOVED TO C
SHIMS TC WRAP-ARQUND TYPE PER ECR

CHASSIS BAY 11 REMOVED TO ADD CON
CHANGE FLAT MOUNTING SHIMS TO W
ECR 17666 & 17668, REINSTALLED 4~1-74

CHASSIS BAY X1V REMOVED TO CHANG
TO WRAP-ARQUND TYPE PER ECR 174668.

CHASSIS BAY VI REMOVED TO ADD CC
CHANGE FLAT MOUNTING SHIMS TO W
ECR 17666 8 17668. REINSTALLED 4=1-7:

FDS 6A3 & 6A6 S/NATOT RETURNED TO D
MODIFICATION. 6A3 REWORK OF PREV
P/FR 31372, 6A& TO MODIFY TO PROVII
MAWD CONTROL COMMAND CC39D. €
4-2-74. R/RC 170045,

IRTM RETURNED TO DIVISION FOR RE PAS
AND TO RE~CHARGE DETECTORS. RE-IN
RARC 16475,

MAWD HEAD REMOVED TO RE-ROUTE CA
OF CONNECTOR, RE-INSTALLED 4-27-7¢

ACE & IRU S/NQO1 (PPM) MODULES NOT |
REPLACED WITH DTM MODULES. DTM M(
SPARE S/AN003 ON 6-3-74.

CCS S/N PT2 MODULES M1 AND P! FOR

AND REPAIRED INCORRECTLY ROUTED M,
ASSOCIATED IC, MT WAS NOT TOUCHE(
CORROSION (OK) AND CLEANING OF ¢
203, 204 & 213, REINSTALLED 5-28-74. R,

VIS SNOG4 TO CHANGE BJAS RESISTORS
TORTION PER ECR 17820, RE-INSTALLED

RFS TWTA-2 CONTROL UNJT FAILURE ON
TION AND SUBSEQUENT TESTS CONTINI
UNIT REPAIRED AND TWTA-2 REPLACED,
RARCI70183,
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CCS PZ 5/NPTT REMOVED TO REPAIR LOSS OF COMMAND CAPA-
BILITY. FLEX HARNESS CONNECTOR J8 REPLACED. MODULES M1,
Qul, P81, P S/N PTI REMOVED, POWDERY RESIDUE ON CON-
NECTCORS CLEANED AND REINSTALLED 3-20-74. (5/C TESTING
CONTHNUED WITH OTHER 1/2 OF CCS). P/FR 34079, RR/C 16450.

5-23-74

£M SUNSENSORS 75C5 5/N101 AND 7SG5 S/N101 REPLACED 5-23-74
2-28~74 WITH PTO SENSORS 75C5 S/N102 AND 75G5 S/N102.

DSS PROTO 5/NUOT KEMOVED, 5K IMPEDENCE MEASURED BETWEEN 274
CHASSIS AND SIGNAL GROUND. REWCRKED AND RETESTED IN
DIV LAB. REINSTALLED 3-6-74. R/RC 16437.

FDS PTO 6A3 5/N101 RETURNED TO DIVISION TO REPLACE 54100.
P/RF 31370. 6A4 S/NAI0T RETURNED TO DIVISION TO REPLACE

2K RESISTOR FLAT PACK WITH 10K FLAT PACK. UNITS REINSTALLED
3-13-74. R/RC 170022. FDS PTO 6A3 5/NAIOT RETURNED TO
DIVISION AGAIN ON 3-13-74 TO MODIFY CASE HARNESS AND 5-23-74
CHANGE INTERNAL WIRING TQ ELIMINATE A GROUND LOOP

BETWEEN MDS & FDS. ECR 17741, PFR 34094, REINSTALLED 3-14-74.

R/RC 16455,

5~23-74

CHASSIS BAY VI REMOVED TO ADD CONNECTOR SPACERS AND §223-74

CHANGE FLAT MOUNTING SHIMS TO WRAP-AROUND TYPE PER
ECR 17566 & 17668. REINSTALLED 3-18-74, 5-23-74
5-23-74

EM SUN SENSORS 75A1 5/N101AND 75AS5 S/N102 REPLACED
3-22-74 WITH PTO SENSORS 7SA1 5/IN10% AND 7SA5 5/N1IT, 5-24-74
R/RC 170024. ;

j
CCS S/NPTI REMOVED TO INSPECT CONNECTOR PINS. SLIGHT 4~7-74
RESIDUE FOUND ON A FEW PINS, THESE WERE CLEANED AND
MODULES REINSTALLED 3-22-74 AFTER MATE AND DEMATE
THREE TIMES. 6-7-74

PWR PTO 4A20 5/N002 TO BENCH TEST FOR OVERSTRESS. UNIT
WAS OVERLOADED DURING PROP ISOLATION VALVE ACTUATION
TEST AT SAF ON 3-18-74, B/FR 34117, NO EVIDENCE OF OVER-
STRESS FOUND. REINSTALLED ° 3/26/74  R/RC 170025.

7-15-74

7-22-74
PPM POWER MODULES <4A10, 13, 17, & 19 REPLACED
WITH FLIGHT MODULES ALL S/N004. R/RC 170026. 7-22-74

FDS 6A4, 6A5, 4A6 S/NAIDY FOR TEST AND EVALUATION. 6A4
WAS MODIFIED TO CHANGE $-X PHASE DATA SO MTC CAN
PROCESS DATA PROPERLY. ECR 17776, REPL 54L00 IN 6A6,

P/FR 34114, REINSTALLED 3-25-74 R/RC 170031.

8-7-74

CHASSIS BAY V REMOVED TO ADD CONNECTOR SPACERS AND §-15-74
CHANGE FLAT MOUNTING SHIMS TO WRAP-AROUND TYPE PER

ECR 17666 & 17668. REINSTALLED 3-26-74.

ACS PTO MPM 5/ND02 FOR MODIFICATION TO CROSS USE HP 8-23-74
HELIUM WITH ACS N2 GAS SYSTEM, ECR 17734, PPM 5/N0O}
INSTALLED. REINSTALLED 4-19-74 R/RC 16461

SUN SENSOR 75C5 5/N102 RETURNED TO DIV FOR REWORK OF 8-26-74
LOOSE INSERT. REINSTALLED 4-1-74. P/FR 34068 R/RC 170034

REMOVED AGAIN 4-3-74 TO FIX BIASING IN (SE) LIGHT HOQD.

REINSTALLED 4-4-74. R/RC 170042.

CHASSIS BAY X AND X1 REMOVED TO CHANGE FLAT MOUNTING
SHIMS TO WRAP-AROUND TYPE PER ECR 17668, REINSTALLED 4-1-74,

CHASSIS BAY 1t REMOVED TO ADD CONNECTOR SPACERS AND 8-26-74
CHANGE FLAT MOUNTING SHIMS TO WRAP-ARQUND TYPE PER
ECR 17666 & 17668. REINSTALLED 4~1-74.
-30-74

CHASSIS BAY XiV REMOVED TO CHANGE FLAT MOUNTING SHIMS 8-30
TO WRAP-AROUND TYPE PER ECR 17668. REINSTALLED 4-1-74,

8-30-74
CHASSIS BAY VIIt REMOVED TO ADD CONNECTOR SPACERS AND
CHANGE FLAT MOUNTING SHIMS TO WRAP-ARQUND TYPE PER
ECR 17666 & 17668. REINSTALLED 4-1-74,

FDS 6A3 & 6A6 S/NATDI RETURNED TO DIV FOR REWORK AND
MODIFICATION. 6A3 REWORK CF PREVIOUS ECR 17741 MOD,
P/FR 31372, 6A6 TO MODIFY TO PROVIDE PROPER CODE FOR
MAWD CONTROL COMMAND CCI9D. ECR 17779. REINSTALLED
4-2-74. R/RC 170045,

IRTM RETURNED TO DIVISION FOR REPAIR OF LOOSE CONNECTOR STUD
AND TO RE-CHARGE DETECTORS. RE-INSTALLED 4-24-74. P/FR 34131,
RARC 16475,
MAWD HEAD REMOVED TO RE-ROUTE CABLE TO ALLOW PROPER MATING
OF CONNECTOR, RE-INSTALLED 4-27-74, P/FR 34209,
ACE & IRU S/NOOT (PPM) MODULES NOT QUALIFIED FOR TA VIBRATION,
REPLACED WITH DTM MODULES. DTM MODULES REPLACED WITH FLIGHT
SPARE §/NO03 ON 6-3-74.
S SAN PT2 MODULES M1 AND £1 FOR PROCESSOR ERRORS, FOUND
Ercqo R/é\:’AlRED INCORRECTLY ROUTED HAYWIRE IN P1. ALSO REPLACED
ASSOCIATED IC, M1 WAS NOT TOUCHED , BOTH UNITS INSPECTED FOR
CORROSION (OK) AND CLEANING OF CONNECTORS. P/Rs 34202,
203, 204 & 213. REINSTALLED 5~23-74. RARC 16499, OTEs
V15 SNDO4 TO CHANGE BIAS RESISTORS TO REDUCE LINE SWEEP DIS-
TORTION PER ECR 17820, RE-INSTALLED 5-28-74, RARC 170112,

RFS TWTA=Z CONTROL UNIT FAILURE ON 5-8-74, P/FR 34246, VIBRA-
TION AND SUBSEQUENT TESTS CONTINUED USING TWTA-1. CONTROL
UNIT REPAIRED AND TWTA=2 REPLACED . RE-INSTALLED 5-29-74.
RARC170183,

611-132; Vol, 1

MDS /N BI01 (PTO) TO INCORPORATE ECRs 17893, 17778, & 17825;
MODIFICATION TO ELIMINATE RACE CONDITION IN CDU LOGIC, TO
INVERT POLARITY OF PLAYBACK DATA BETWEEN DS5 & MDS, AND TO
ELIMINATE HIGH FREQUENCY OSCILLATION ON TLM AT RFS INTERFACE,
RE-INSTALLED 5-30-74. R/RC 16514, 16518 AND 14520.

SOLAR PANELS (DTM) REMOVED, NO FURTHER TESTS ON PTO REQUIRED .
SPECIAL STUB PANELS FROM TCM WILL BE INSTALLED FOR STV TEST,

FDS SN A101 PTO TO INCORPORATE ECRs 17777, 17869, 17196, 17846 &
17848 FOR MODIFICATION OF JAY TO REMOVE SINGLE POINT FAILURE
IN VIS INTERFACE , AND TO CHANGE VALUES OF PICK-UP RESISTORS;
4A2 TO MODIFY SNR INTERFACE AND CORRECT IRTM SEQUENCE: 7A1 &
7A2 TO MODIFY VIS INTERFACE AND TO INSTALL NATIONAL 54L 95 IN
VIS PRROCESSOR, RE-INSTALLED 5-29-74, RARC 16513,

PROPULSION SYSTEM S NOC4 REMOVED, NC FURTHER REQUIREMENT,
SPARE SYSTEM S/NOO5 INSTALLED &-17-74 FOR 5TV,

SOLAR ENERGY CONTROLLERS (SECs}REMOVED AND STORED FCR PRO-
TECTION, NO FURTHER REQUIREMENT UNTIL STV TESTS, SEC ACTUATORS
SE 4,6,12,AND 14 ALSO REMOVED, RE~INSTALLED ON TEST BRACKETS
5—02:-7.’{4.%55 AND SEC ACTUATQORS RE-INSTALLED ON PTO §-15-74

FOR STV TEST

LOW AND HIGH GAIN ANTENNAS REMOVED, NOT REQUIRED UNTIL
STV TEST.

RELAY ANTENNA REMOVED, NOT REQUIRED FOR STV,

XTX SN 2 FOR ACCESS TO COAX CABLING IN STRUCTURE IN AREA OF
BAY 1. RE~INSTALLED 5-28~74,

MAWD SN105 (PTO) FOR ECR 17784, MODIFICATION TO THE CALIB-
RATION LAMP DRIVE CIRCUIT TO DECOUPLE THE LAMP DRIVE CURRENT
FROM THE +12 VOLT SUPPLY, RE-INSTALLED 6-574. RARC 16517,

ACTUATORS CONFIGURATION FOR STV - 15BA1 SN 104, 158A2 SN
EM3, 15BA3 S/ANOOT, 15LAT SAN EMOOT,

4B

@ E

DS$ S/N PT1 MODULES A2 AND A7 RETURNED TO DIVISION TO MODIFY
DATA STROBE AND ENABLE CIRCUITRY PER ECR 17830 FOR NOISE
IMMUNIZATION, RE-INSTALLED 6-10-74. R/RC 16404

IRTM S/N 003 RETURNED TO VENDOR FOR BACKFILL OF DETECTORS AND
REFURBISHMENT, REINSTALLED 7-18-74. R/RC 16375.

TEST BATTERY REMOVED TO INSTALL ON VO -2. REINSTALLED 8-2-74.

0SS FLIGHT SPARE SN PT1 REMOVED AND THE PROTO DSS §/N 00!
INSTALLED,

MAWD HEAD ASSEMBLY S/N 105 RETURNED TO DIVISION FOR NEW LATCH
DESIGM PER ECI 83678 AND 83691, ELECTRONICS MODULES 8-14-74 TO
CHECK QUT NEW LATCH DESIGN. 1N ADDITION TWO RESISTORS WERE
REPLACED PER EC! 83988 AND 83989. RE-INSTALLED 8-20-74. R/RC 17050%.

FDS MODULE 6A3 5/N A101 RETURNED TO DIVISION FOR MODIFICATION
TO REDUCE NOISE DUE TO VIS FLYBACK DATA, S/N A102 INSTALLED,
S/N A10) RE-INSTALLED 8-19-74, R/RC 170502,

IRTM S/N 003 REMOVED TO RE-INSTALL PTO UNIT S/N 00! WHICH HAD

BEEN RETURNED TO VENDOR FOR ENGINEERING EVALUATION.

DETECTORS WERE BACKFILLED PRIOR TO RE-DELIVERY, S$/N 001 RE-INSTALLED
8-26-74. R/RC 16445,

Bd dE00® 4 84kam

PWR 4410 5/N 003 (BOOSTER REGULATOR) REMOVED AND THE 8B 4410
INSTALLED TO USE FOR SPECIAL 20% VOLTAGE OVERLOAD TEST.
FOLLOWING THE TAST THE PTO 4A11 S/N 002 AND THE 4A17 5/N 003
WERE REMOVED (8-30-74) AND RETURNED TO VENDOR FOR EVALUATION.
THE 4A11 PPM S/N 00} WAS INSTALLED. THREE SHORTED ZENER DIODES
WERE REPLACED IN THE 4A115,/N 002. BOTH UNITS RETESTED AND
RETURNED TO JPL. ALL ORIGINAL MODULES 4410 5/N 003, 4A11 S/N 002
AND 4A17 $/N 003 RE-INSTALLED 9-6-~74.

VIS CAMERA "A" S/N 004 RETURNED TO DIVISION TO USE OPTICS AS A
COLLIMATOR FOR SPECIAL TESTS. CAMERA "A" WILL NOT 8E RE-INSTALLED
UNTIL PTO RE-BUILD UP. R/RC 16306.

MDS S/N 101 AND B101 SHARE CAJE | WITH RFS AND WERE REMOVED WITH
RFS. RE-INSTALLED 9-3-74,

PTO RFS BAY | AND BAY XVI 5/N 201 REMOVED TC LOW BAY TEST AREA
FOR SPECIAL TESTS ON THE VCO SPURIOUS OSC PROBLEM. SUBSEQUENT
TO THESE TESTS THE PTO RFS WAS INSTALLED ON VO -2 ON 9-5-74. A RFS
WILL NQGT BE RE-INSTALLED UNTIL PTO RE-BUILD UP,

af ©

CERTAIN HARDWARE, SUCH AS SUN SENSORS,
L.P. GAS SYSTEMS AND ACTUATORS ARE
SUBJECT TO RELATIVELY FREQUENT REMOVAL
& RE-INSTALLATION (R&R), THIS DOCUMENT
DOES NOT RECORD SUCH R8Rs. DETAINLS ARE
DOCUMENTED IN SAF LOG BOOKS.

Figure 7.
PTO Subsystem History
2-15/2-16
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SsECTION 111

VIKING ORBITER 1 TEST RESULTS

A. SYSTEM TEST COMPLEX EQUIPMENT ASSEMBLY AND TEST

This operation marked the physical beginning of the orbiter system test
program. It began in Jan. 2, 1974 with fhe initial System Test Complex (STC)
cable installation at STC No. 1 and delivery of the first system test stand
to the SAF. The second system test stand was delivered two days later, and

both stands were readied to support orbiter tests.

Testing of the STC included voltage checks, open-circuit tests, and
operational verification of all signals (JPL Procedure VO75 402). These tests
and assotiated troubleshooting were performed in parallel with orbiter assembly
and testing but, in each case, prior to interfacing to flight hardware. The
STC/MTCS interface was tested per JPL Procedure VO75 404.

B. ORBITER INSPECTION AND ASSEMBLY

As individual orbiter hardware was received, and before it was installed
or tested, it was inspected and certified by SAF Quality Assurance (QA) per
JPL Procedures QAP 60.1 through 60. 12. JPL Procedure VO75 100 controlled

the assembly of the orbiter as parts became available.

The orbiter cable installation basically consisted of a solar energy con-
troller (SEC) harness on the aft end of the orbiter, an upper ring harness, and

interconnecting cables to each bay.

The electronics assemblies were installed in as logical a sequence as
possible as they became available, either as breadboards or protofypes. '
Pyrotechnic equipment, scan platform, science instruments, guidance sensors,
and mechanical devices were installed and individually exercised as described
below in preparation for system testing. Not installed at this time were solar

panels, radio antennas, propulsion subsystem, and reaction control assemblies.
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Instead, solar panel and propulsion simulators were used, and the antenna

outputs were hard-wired into the support equipment.

C. INITIAL POWER APPLICATION

This operation was carried out as soon as all harnesses and the power
subsystem were installed. It included a complete power subsystem check for
proper power distribution, All connectors were open-circuited, tested to ensure
that the correct voltage appeared at the -proper pins, and then a simulated sub-
system dummy load was applied to verify harness resistance. Various power
parameters were also verified per JPL Procedure VO75 204, Initial orbiter

external power turn-on occurred on Jan. 18, 1974.
D. SUBSYSTEM INTERFACE VERIFICATION AND SYSTEM INTEGRATION

As each subsystem was installed, a check was made of its interface
impedances and grounds. Following initial power turn-on, subsystem inter-
faces were checked as the subsystems were delivered and installed. This was
done in order of increasing complexity. progressing from simple loops of two
subsystems only, to more complex multisubsystem loops. The lander inter-

face duplicator substituted for the VLC during this testing.

After basic integration of the PTO with the STC to the level of system
test capability, each subsystem was tested per its own JPL Procedure (see
Table 1). Because of hardware availability problems and the inability to
exercise all VO cperating modes early in the testing phase, elements of the
test procedures were exercised out of order. As new assemblies were
substituted for prototypes (see Figure 8), applicable portions of the integration
procedures were repeated. All subsystem integration procedures were

completed by the end of this phase.

The following text covers the significant problems encountered during the
verification/integration phase. For convenience, the problems are considered
to be either of a general nature, PWR related, FDS relate(i, CCS relé.ted, or
DSS related, although they may have had a direct effect on other subsystems.
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Table 1. VO-1 Subsystem Initial Integrations

Subsystem Start Date JPL Procedure
Power 1/14/74 VO75 204
Flight Data 1/24/74 VOT75 206
Computer Command 2/4/74 VO75 205
Articulation Control 2/11/74 VO75 215
Attitude Control 2/13/74 VO75 207
Relay Radio 2/20/74 VO75 252
Relay Telemetry 2/23/74 . VO75 256
Propulsion Simulator 2/25/74 VO75 210
Infrared Thermal Mapper 2/26/74 VO75 238
Radio Frequency 3/2/74 VO75 202
Modulation-Demodulation 3/5/74 VO75 203
Data Storage‘ 3/6/74 VO75 216
Pyrotechnics 3/9/74 VO75 208
Visual Imaging 3/14/74 VOT75 236
Mars Atmospheric 3/15/74 VO75 239
Water Detector
X-Band Transmitter 3/19/74 VO75 242

1. General P/FRs

A clamp which was mounted on the PTO in a different location than on
the orbiter mock-up and orbiter drawings caused some upper ring harness
cables to be too short (P/FR 34003). The mock-up and drawings were changed

to reflect the preferred cable routing.
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Figure 8. PTO Subsystem Content vs. Time

The index pins in the separation connectors of the upper ring harness
were 180° out of phase with respect to the STC cables {(P/FR 34005). This

was caused by an erroneous pre-release installation drawing.

Chassis were installed and removed many times from the orbiter bus,
One such operation exposed a shim which had partially peeled loose and folded
over the remaining portion of the shim (P/FR 34014), The shim was redesigned
to create an adequate bonding surface (ECR 17668).
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2. PWR Related P/FRs

With a dummy load applied, the initial power turn-on to the power sub-
system produced inverter alarms, booster-regulator (B/R) alarms, and external
power supply current limiting (P/FR 34009). Power was shut off after 37 sec-
onds. Visual inspection of the booster-regulator showed that a circuit board was
cocked in its connector. The loose board was secured in place with screws, and

the initial power application procedure was completed without further incident.

3, FDS Related P/FRs

Some P/FRs, especially during the early part of the orbiter test
program, were generated due to anomalies which occurred once and never
repeated. Where the cause of the problems was unknown and the anomaly
could not be recreated, and analysis did not uncover a probable cause, the

P/FR was closed without design changes or other action.

. A number of one-time occurrences interrupted the FDS integration while
the breadboard was used but did not appear during retesting or after the
PTO FDS was used:

(1) It took two SE commands to get through to the FDS (P/FR 34017).
Review of the log data did not yield a plausible explanation.

(2) During ARTC tesfing, no data number was measured on a tree
switch (P/FR 34036). Observation at the FDS-SE implied noise.
A loose connector was suspected.‘

(3) A similar problem occurred at a different tree switch position,

with similar results (P/FR 34039).

(4) When trying to command a change in the FDS engineering format
through the CCS-2 some time after a memory address command,
the last memory address command was lost from FDS memory
(P/FR 34056). The cause could not be traced.

(5) During the FDS/MDS interface integration, MDS status bit 3 and
TMU-A status bits 1, 2, and 3 did not change as expected
(P/FR 34078). A loose connector was suspected. -

-~
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{6) The FDS 32 kHz reference clock caused anomalies in the DTR
(P/FR 34086). The problem was only partially relieved by
removals of breakout boxes (BOBs) between the FDS and DTR.,
The special adapter which joined the FDS breadboard to the upper
ring harness materially from flight cables in its treatment 6f

DSS circuits,

While performing continuity tests on the dcan harness, an open circuit
was measured (P/FR 34057) between the FDS and IRTM temperature trans-
ducer. Wiggling the harness eliminated the open circuit and the problem never
repeated. Verifying the problem would have interrupted SAF testing, so it
was decided to retest the harness at another time prior to flight. The IRTM

temperature measurement would be lost if this problem recurred in flight.

A broken wire in the data storage subsystem caused a 5-volt pull-up
voltage to be missing in the FDS to DTR-E interface (P/FR 34089). The wire,

which was an unpotted test harness with no strain relief, was repaired. -

All capacitor banks as monitored by the FDS showed variations
of £5DN {(nominal 71 DN) instead of an expected steady voltage (P/FR 34091).
The variations were primarily attributed to 60 Hz noise caused by two preset
counters in the pyro system test set, Some noise reduction was achieved by
reversing the ac power plug of one preset counter relative to the other counter.
This investigation uncovered a dc offset error voltage in the SE which was
also corrected (P/FR 32032), |

The FDS block decoder did not lock on spacecraft data due to noise
in the FDS/MDS interface (P/FR 34082). The noise seemed to come from
several sources: 1) an unshielded cable, 2) a common return line to MDS,
and 3) a FDS/MDS ground loop (P/FR 34094). The interface design was changed

to correct these three ilaws {ECR 17741).

During MAWD functional tests, it was noted that the FDS control
word did not contain the automatic intensity calibrate signal, or the forced
intensity calibrate signal when commanded by the CCS (P/FR 34114). The

problem was traced to a defective IC,
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4, CCS Related P/FRs

Initial attempts to integrate the CCS failed due to the 'D' connector
pins on the modules being coated with solder flux residue (P/FR 34026). The
cleaning procedure was changed and the CCS modules and harness underwent

complete cleaning.

The CCS status word did not agree with the printout and display at
the FDS-SE because a design error had the CCS and FDS handling telemetry
data at different points on the bit sync (P/FR 34032). The CCS was altered to
shift telemetry data at the same time that FDS sampled the data (ECR 17657).

During a special test to integrate a modified CCS output unit to the
system, a command did not register at the breakout box of CCS-SE
(P/FR34048). The problem disappeared after the output unit had been moved

to another location, and a loose or dirty connector is suspected,

‘ Integration of the second half of the CCS produced erratic operation
(P/FR 34069). The CCS-1 connector pins were found to be contaminated with
white solder flux and black burned spots on the surface. The black areas
seemed to have occurred at SAF when the sockets were mated, but the cause
was a mystery. The CCS circuitry could not put out current magnitudes required
to burn pins. The white areas were cleaned as in P/FR 34026 and the black

pins were replaced.

Further solder flux residue was discovered on some CCS Processor A
pins: accelerometer pulses return, RFS input return, and two other pins
(P/FR 34118). This resulted in the coordinating P/FR which gave a new pin
cleaning procedure used in P/FRs 31119, 34026, 34048, and 34069.

CCS Processor A did not issue a DC 52A command as required
(P/FR 34124). The cause was unknown and the failure never recurred. No
corrective action was taken with the hardware, but the software was modified

to provide more information for analysis should the problem reappear.
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5. DSS Related P/FRs

TMU-A stopped modulating the carrier frequency with data from
DTR-B when DTR-A was turned off (P/FR 34129). A design oversight, whereby
the off-power DTR blocked the active DTR from reaching the TMU, was
corrected by removing inversion stages within the DSS and MDS (ECR 17778).

The DSS exhibited four command response failures: two during sub-
system integration (P/FRs 34126 and 35139), one during initial system testing
(P/FR 34182), and one during system test one (P/FR 34295). These failures
were thought to be in the DTR control logic. .Ihvest‘ig'ation and special testing
resulted in the addition of an R-C filter to the 2.4 kHz clock line (P/FR 32624
and ECR 17830). This corrected 2 marginal ringing situation and appeared '

.to solve the reported failures. Another sensitive area in the DSS design was

discovered during the investigation, but it was decided to make no changes in

this area unless further problems occurred.
E. INITIAL SYSTEM TEST AND SYSTEM VERIFICATION TESTS

The first system readiness test (SRT), as a prelude to the first system
test, began March 27, 1974, per JPL Procedure VO75 301. The SRT verified
the major orbiter system functions and the system support quipfnent configura-
tion (direct access connections and external stimuli, visual imaging subsystem
collimator alignment, attitude control subsystem light hoods, gas jet pressure
switches, etc.). Power profile and benchmark data were gathered for com-

parison with like data from future SRTs.

During the SRT, 37V noise spikes were found on the 30 VDC converter
output after pitch and yaw preaim data was loaded into the ACEs (P/FR 34145).
The source of the noise was the switching of a thrust-vector-control actuator
driver transistor. Redundant zener diodes in series with two-amp fuses were
placed across the 30 VDC positive and return (ECR 17859). This solution

limited the transients to a 33 to 47V range and adequately protected all systems.
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Also during the SRT, the ACS power change-over level input to the
CCS was not recognized (P/FR 34189). The software was redesigned to

recognize that the power change-over level was negative logic (ECR 17805).

On-net review of the system test procedure (JPL Procedure VO75 300)
was conducted April 4, 1974 as the first step in performing the test.

In the course of the system test, three problems relating to the DTR

tape positioning appeared:

(1) A CCS command to automatically position the DTR resulted
in the DTR stopping early (P/FR 34168). The failure was dealt
with by altering the software (ECRs 17810 and 17842).

(2) The DTR positioning function was not properly initialized by
the CCS during the prelaunch verification sequence (P/FR 34169).
This was corrected by modifying the CCS reset function
(ECR 17805).

(3) Two illegal modes existed for the DSS which n’ught have been
obt ained after implementation of the CCSs tape positioning
sequence (P/FR 34172). This possibility was eliminated through
software modification (ECR 17805).

VIS A&B pictures showed line disturbances due to the sensitivity of
the vidicon G4 mesh to the mechanical shock generated by the adjacent camera
shutter and filter wheel (P/FR 34185). The flight VIS vidicon was reworked to
be less sensitive to shock-induced mesh vibration, the shutter mounting was
redesigned to reduce the shock transmission to the adjacent camera (ECR 17910),
and the stepping of VIS filter wheels was programmed so as not to interfere with

critical flight picture sequences.

The pitch and yaw gimbal actuators became unstable and oscillated in
an attempt to converge on the commanded position (P/FR 34208). Excessive
actuator backlash was found to be caused by the wearing in of the Beaver ball
screws. The gimbal actuators in question were reworked by replacing the

Beaver ball screw with one manufactured by Kidde.
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Six system-level verification tests were performed to verify correct
subsystem calibration and alignment before completion of the initial system

test which preceded environmental testing. The six tests were:

(1) Orbiter block tests validated flight software as to proper initial
conditions, constraints, final sta.te,' and response. |

(2) Power profile and transient measurements were taken off each
subsystem to verify tolerances. '

(3) Solar panel mechanical ;deployment was tested as close as possible
to flight configuration to verify proper functioning and to compare
with DTM test results. ‘

(4) Telemetry calibration was verified as to agreement with data
sheets, proper output, and FDS programmability of all engineering
felemetry measurements. ‘ ‘ ‘ |

(5) Science instrument alignment with respect to {other instruments
and with respect to the scan platform coordinate system was

accomplished by use of a collimator and mirrors.

(6) Articulation control subsystem calibration and mechanical
interface verification was done with measurements of the
mechanical alignment offset of the various articulation control

actuators.
Nu major problems developed during this phase of testing.
F. WEIGHT AND CENTER-OF-GRAVITY MEASUREMENT

Mechanical buildup of the PTO for the weight and center-of-gravity
measurement began on April 27, 1974 per JPL Procedure VO75-100 and
continued to May 6, 1974, at which date the measurement was performed per
JPL Procedure VO75 101, The measured weight was within 10 pounds of .
predicted weight.

The clock actuator of the articulation control subsystem (ARTC) was driven

against the stop and the drive box would not reverse (P/FR 34218)., The output

adapter on the actuator had been installed upside down and, once the electrical
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zero stop was passed, the drive box safety circuitry prevented driving out of
this region. With the output adapter installed properly and the actuator
positioned, no further electrical repositioning was required. However, the
drive arm of the clock actuator was found to have been installed in a reversed
position due to the installation drawing being wrong (P/FR 34226), The drawing

was revised and the installation procedure clarified.

One of the VIS hood assembly bolts could not be to:fqued as required due to
turning of the boss insert {(P/FR 34221), Torque overload on the insert was
caused by an overlong screw. The insert was drilled out and replaced, and

the installation drawing was changed to require screws of proper length.
G. VIBRATION, ACOUSTICS, AND LAUNCH COMPLEX TESTS

Preparation for the environment (vibration, acoustics, electromagnetic
compatibility, and pyrotechnic shock) and launch complex tests began
May 7, 1974. The PTO was moved to Building 144 and installed on the
vibration machine per JPL Procedures VO75 102 and VO75 107. Following
completion of tests on the orbiter, another series of vibration'tests with a
lander mass simulator installed on the orbiter was carried out, The orbiter
wag returned to the transporter and rolled into the acoustics test chamber
for acoustics, EMC, and pyro shock tests, The vibration and acoustics tests
were completed per JPL Procedure VO75 303 on May 15, 1974. The launch
complex tests were performed in conjunction with the other tests in this
phase per JPL Procedures VO75 112 and VO75 308. This test configuration
was identical to the launch pad configuration, and the Launch Complex

Equipment Trailer (LCET) was used to support all tests in this phase,

Traveling wave tube amplifier (TWTA) No. 2 in the RFS did not turn on
after warmup time elapsed (P/FR 34246). A mechanical short due to tolerance
buildups in the regulator caused component failure in the regulator but did no
damage to other assemblies. The regulator height was increased to prevent

shorting. TWTA No. 1 operated normally.
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Three problems with the mounting of spacecraft blankets were observed:

(1) The cutout in the propulsion blanket rode hard én the Viking-
spacecraft-adapter mounting feet in four places which could tear
the blanket at Orbiter/VSCA separation (P/FR 34241). The
footprint used for the VSCA cutout was undersize by abo'ut.
0.25-inch. The propulsion blankets were reworked prrior.to solar
thermal vacuum testing (ECR 17805) |

(2) The thermal blanket or the bay 5 outrigger moved, causing t;he
sungate cutout in the blanket to shift (P/FR 34263). An additional
tie was added to retain the blénket. '

{3) The scan platform thermal blanket was held in place by string ties
in such a way that if one tie failed or was dislocated, the blanket
would be lost (P/FR 34264). Four screws were added to support
the blanket. |

The vibration and acoustic tests caused the performance of some sub-
systems to vary during the course of the tests. However, these subsystems
returned to normal operation after the testing, and analysis indicated that no-
action was required. For example, the RFS receiver local oscillator drive
decreased by about 0.3 dB during vibration testing (P/FR 34267). Variations of
this type have been observed in this kind of RF'S on prior programs and are not
concidered significant. Another example was the DSS, which was unable to main-
tain bit sync lock on the recorded data during vibration and acoustic testing
(P/FR 34269). The problem was caused by tape speed variations of :tZO% in
the DTR. This is typical performance of the DTR during vibration,

H. ELECTROMAGNETIC COMPATIBILITY AND PYROTECHNICS SHOCK
TESTS

Electromagnetic compatibility (EMC) and pyrotechnic tests were performed
immediately after the acoustic test in Building 144 ber JPL Procedures
VO75 312, VO75 108, and VO75 304. This phase of testing was completed
May 20, 1974 and the PTO was moved back to SAF. At the conclusion of the
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environment tests the PTO appeared in good condition with the exception of the
RFS TWTA failure (described in Section G} which was not environment induced.
The test configuration for ACS, CCS, and MDS included only the PTO half of
each subsystem, with the other half reserved as flight spare and not installed
for the TA tests. The MAWD was not powered at all, as is normal for pre-
launch configuration. Performance of the LCET equipment and remote control
elements for on-pad activity was satisfactory and trouble free. The orbiter
system had 523 running hours on it, Significant problems occurring during

this phase are described below.

During the electromagnetic interference (EMI) test, the TLM channels for
PROP tank pressure decreased when the lander relay radio simulation source
was turned on (P/FR 34270). The problem was traced to pressure transducers
which were sensitive to 381 MHz. Special tests revealed no damage to the
transducers and, as data from these channels is not used during operation of
the VLC relay radio, the only action taken was further monitoring of the

problem.

The quantitative leak test (JPL Procedure VO75 116) exposed leaks in the
reaction-control-assembly high-pressure-module using a leak-detecting liquid
solution 'SNOOP' (P/FRs 34276 and 34277). The fill-valve handle cavity and
isolation valve stem in bay 11 were leaky. Both valve assemblies were
disassembled and microscopically inspected. Small metallic particles were
found on the O-ring sealing surfaces but no damage was evident. After ultra-
sonic cleaning, reassembly (the fill valve with a new O-ring) and tests, no
leaks occurred. The bay 3 fill-valve handle cavity had a torn silicon-rubber
O-ring. As a result of review with the hardware vendor, more specific
instructions were incorporated and leak testing was required six times

before launch.

I. SYSTEM TEST BEFORE SPACE SIMULATION

Much reconfiguration had to be done before the next system test and
the space simulator run following. All development-test-model and prototype
hardware was removed and replaced: VIS A, CCS B, CDU A, TMU B, ACS B,

3-13



611-132; Vol, 1

DSS B, PWR, and PROP. Several subsystems required rework: FDS, RFS,
MDS, and MAWD. Six new subsystems were integrated during this phase:
MDS, ACS, IRTM, PWR, DSS, and PROP. The actual system test was"
initiated June 6, 1974.

Orbiter performance was excellent. A complete functionally redundant
system was assembled. All new and reworked hardware performed well.

The PTO had run about 670 hours at the conclusion of'system testing.

Random pulses generated from the DSS tach amplifier during ready mode
caused an offset in the tape position indicators in both the support equipment
and the onboard CCS, and a number of P/FRs resulted: 34105, 34201, 34287,
34374, and 34429. Redesign of the tach amplifier gave some improvement, but
complete solution required gating off the tach cl‘ock dﬁring the ready mode
(ECR 17958).

The IRTM 'D' detector channels changed intermittently (P/FR 34298). The
problem was traced to a design flaw in the analog-to-pulse-width éonverte_r
where a signal return and a power ground were not tied together. Flight
units were reworked (ECR 1'8034).

The DTR was missing pulses while running down after operating at the
VIS rate (P/FR 34302). The pulses were for tape increment/decrement to CCS
and for Tach Clock Monitor to DSS-SE. This failure was related to an earlier
problem which occurred during bench testing, when the DTR failed to obtain
tape speed control (servo control lock) at 16 kb during trangition from slew
VIS to slew 16 kb (P/FR 32750). The problem originated inthe TMEM, where
data signal modulation of the DST tach signal caused the loss of tape position'
information. Redesign of the tach amp greenstick, so that higher slew rate
amplifiers are used, solved the problems. Redesign of the TMEM ta do away

with the modulating source was considered to be too difficult.
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Three related FDS memory failures occurred during PTO testing (P/FRs
34307, 34406, 34415). Investigation uncovered a FDS design deficiency whereby
memory address commands were occasionally rejected during a memory block
load. ECR 18100 corrected the FFDS design.

J. SPACE SIMULATION TEST

The PTO was moved to Building 150 for the space simulation test on
June 17, 1974. A number of operations were performed during the 29 days that

the PTO was in the space simulator:

(1) A detailed system test demonstrated functional performance while
operating in a simulated space environment. All elements which
passed the previous system test also passed this one.

(2) Solar vacuum tests {SVT) per JPL Procedure VO75 302 verified the
temperature control design, and no thermal control problems were
encountered in normal flight-acceptance (FA) and type-approval (TA)
thermal modes. However, the occultation after TA cold was not
performed because some subsystems were at their allowable lower
limits. The system was cooler than the temperature control model,
indicating lower total power dissipation. The high- gain antenna was
configured for the near-earth condition and ran hot as expected
(near 200°F).

(3) Parallel testing for compatibility with CTA-21, the DSN compati-

bility test area, was about 90 percent complete when the test ended.

At the conclusion of space simulator testing, the PTO had run over 1086
hours, of which 380 hours were in vacuum. Significant problems occurring

during this phase are described below.

Battery No. 1 cells were giving unusual readings at the power support
equipment (P/FRs 34331 and 34333). Two cell monitor fuses were found to
be blown, and a suspect scanner card was removed from the SE. Many hours
of testing could find nothing wrong with the card but, since a spare card per-

formed correctly, the suspect card was retained for possible future testing.
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Solar energy controller (SEC) 4 reached a mechanical stop before arriving
at its electrical null, preventing the slew from terminating (P/FR 34341).
Buildup of mechanical tolerances probably caused the problem. The software
was changed to restrict the SEC from motion to either extreme which prevents

stalling against the mechanical stop.

DSS DTR-A performance during a TA cold test degraded enough to prevent
data recovery (P/FR 34344). The servo loop would not maintain tach lock due
to very high 30 Hz component in the loop. The DTR gradually recovercd after
two hours of operations as the temperature rose about 3°C. Analysis revealed
that the transport damper was not damping the normal transport resonance at
both high and low temperatures due to variations of the spring and damping
constants of the rubber damping material over temperature. To assure an
adequate temperature margin, the preferred cruise temperature was changed
to 60/80°F and, at near 50°F, a warmup time of up to five hours was specified
(ECR 17793).

During phase 2 STV, the MAWD optics heater was on 85 percent of its duty
cycle, too high a percentage to provide adequate heater power margin for the
platform in colder cone/clock positions (P/FR 3;4351). The duty cycle was
improved to 60 to 63 percent by increasing the heater on the MAWD side of
the scan platform structure from 2 watts to 4 watts {ECR 17946).

K. PASADENA SPACECRAFT OPERATIONS

With the end of space simulator testing, the PTO was moved back to SAF
on July 16, 1974. The next two months were a period of various operations
including completion of the CTA-21 compatibility test, PTO/lander hardware
integration and compatibility tests (JPL Procedure VO75 415). The orbiter sys-
tem generally performed properly and in specification for all phases of this test

series. Running time of the PTO increased to 1323 hours.

The original test plan had the spacecraft test lander in SAF for integration
of orbiter, lander, and DSN via CTA-21, Schedule problems precluded lander
tests at JPL, and a substitute test series using the orbiter and all lander inter-

face subsystems was conducted instead.
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All orbiter and lander functions related to their electrical interface, the
DSN interfaces, and the VMCCC interfaces were verified. Compatibility with
lander RTGs was verified with some margin, All functional interfaces between
the orbiter and lander were verified to be in specification except as noted in the

problem below.

The VO/VLC command modulation was not in specification (P/FRs 34381
and 34395). Subsequent analysis showed that false aécjuisitions caused by the
modulation were inherent in the system, predictable, and avoidable with judi- -
cious selection of flight operating conditions., Also, errors were found in the

test procedure.
L. FINAL PTO SPECIAL TESTS

Following lander integration, the PTO test program was reviewed, and
several special purpose and failure-mode tests were performed to verify the

design., The orbiter performed well with the exceptions noted below.

During EMI testing, the IRTM showed susceptability to relay-radio
and S-band emission frequencies by an offset in all detector outputs
(P/FR 34407). The primary cause of the interference was radio-frequency
radiation entering into the instrument aperture and being picked up on the
detector to hybrid-preamplifier wires. S-band interference was eliminated
by grounding the detector center taps, making a twisted triplet of the three
wires between each detector and its associated preamplifier, and closing the
gap at the base of all telescopes with a silver filled epoxy fillet (ECR 17957).
The requirement that the IRTM be immune to the relay-radio emission

frequency was waived.

An MTCF picture recorded during the DCT-2 test showed a tooth-shaped
pattern in the lower-left corner (P/FR 34417). The VIS vidicon had a manu-

facturing defect in its photosurface and was replaced.

Inspection of the IRTM revealed a wire with cut copper strands and
insulation (P/FR 34422). A test connector mounting at the inside of the back

housing cover had chafed several wires contained in the wire bundle, although
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nc shorts could be found. The chafed wires were repaired and steps taken to

insure no recurrence of the problem (ECR 17896).

After initializing the CCS with an update and enabling the spacecraft separa-
tion routine with a command, a manually applied short to the Viking separation
lines caused both CCS processors to enter the error routine {(P/FR 34424).

The software operated in such a way that it attempted to store a word into
protected memory, resulting in a hardware error interrupt. The launch hold

reset routine was altered to solve the failure (ECR 18020},

The PTO drew excessive current from the extefnal lsou::ce when the switch
on the bread-board booster-regulator was placed in the 64-volt position during
over-voltage testing (P/FR 34438) A broken wire in the bbostér-regulator
permitted its output voltage to rise to about 82 VDC All subsystem elements on
board the PTO at the time of the over- volta.ge test were reviewed and most
subsystems concluded that no damage or unacceptable‘ risk was.emvolv,ed in
flying the hardware even after this strés‘s. Where components were over-
stressed, those components were replaced prior to use in the flight program.

M. POST-ENVIRONMENTAL INSPECTION

On September 9, 1974 the PTO was moved from the test stand to the work
stand, where an extensive disassembly and inspection began, All subsystems
were cleaned, certain new spare subsystems replaced TA articles, and the
orbiter, now designated VO-1, was reassembled in preparation for a final

system test. No significant problems were reported during this phase.
N. PRESHIPMENT SYSTEM TEST

With VO-1 assembly completed, power was turned on Nov. 25, 1974. A
month of system integration followed, during which no major prablems devel-
oped. Abnormal activity was noted on the low-gain antenna while the radio was
driving the high-gain antenna, but insufficient data was recorded for ana’lysis
(P/FR 34476). As the problem occurred but gnce, the only action taken was to

request the MTC to record raw data for analysis should be problem recur.
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The formal system test began Dec. 26, 1974 and proceeded smoothly to

completion, only the optional MOI restore test being omitted. Radiated

emissions and susceptibility tests were run in parallel with the system tests

with no new anomalies, only the predicted effects.

The MAWD detector 5 output was abnormal for a period ;:'luring the system
test. The problem was thought to be caused by non-VO generated 381 MHz
interference in SAF as documented in P/FR 34480. In. any case, the inter-
ference would not be a problem in flight, and the requirement that the MAWD

not be susceptible to 381 MHz was waived.

Power was turned off Jan. 10, 1075. 189 hours were put on the VO-1
during the preshipment system test, giving a total of 1510 hours at end of test.

A summary of the operating time for each subsystem is given in Table 2.
O. PREPARATION AND SHIPMENT TO AFETR

After VO-1 passed the final system test and was approved for shipment,
it was partially disassembled and inspected. Certain delicate items were put
in their own special containers, while the orbiter was mounted on its trans-

porter (see JPL Document VO75TOP-3-170).

Two CCS connector pins, one in the output unit module and one in the
cable hérness, were found damaged during disassembly (P/FRs 34496 and
34497). The pins were offset and the connectors pushed back during a previous

assembly. The pins and connectors were reworked and tested.

The orbiter and support equipment left JPL Feb. 7, 1975 in route to the
AFETR.
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Table 2. VO-1 Subsystem Operating Times .

"Subsystem:

Operating Times -
RFS S/N 204 s/N'202
EXC-1 76 hrs EXC~1 .. 27 hrs
EXC-2 36 EXC-2 = 34
©112 61
TWT-1 78 TWT-1 29
TWT-2 31 .TW‘T-,-'Z < 31
109 - 60
RX-1 80 RX-1 ~ 32
RX-2 29 RX-2 .31
' 109 ‘ .63
Control Unit, 110 hrs _Coﬁtrol Uriilt.léé hrs
XTX 105 hrs, 49 min. {Sub'sequent to iewc’wk) .
RRS 82.4 hrs in VO-1
- 388.6 hrs at JPL
411.6 hrs total operating time
MDS/RTS . Unit S/N At SAF Total
TMU-A ~ c105 98.5hrs | 432.6 hrs
power supply C1l05 98.5 ©  }  396.1
TMU-B clol 106.4 | 387.1
power supply Cl101l 106.4 378.8
CDU-A | C104 108.6 429.5
power supply Cl04 108.6 453.5
CDU-B Cl04 128 hrs 815.4 hrs
power supply Ccl04 128 1 845.4
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Table 2. VO-1 Subsystem Operating Times (contd)

Subsystem Operating Times
MDS/RTS Unit S/N . At SAF Total
{contd) '
RTS
4kb sync c102 83 298
power supply Cc103 83 268
16 kb sync c102 83 393
power supply Cl04 83 288
PWR 1511 hrs.
FDS Subsystem Test 600 hrs through 1/9/75
vVO-2 8/C 91
VO-18/C 179
870
cCcs Unit S/N Total
Processor A/B 001/002 443 hrs
Output Unit 1/2 001/002 448
Memory C/D 003/004 92.8 hrs
Power Supply 3/4 007,/008 84.3
DSS Unit At SAF Total
FLT 3 DTR 82 556
FLT 4 DTR 87 533
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Table 2. VO-1 Subsystem Operating Times (contd)
Subsystem Operating Times
ACS/ARTC Previous Since
System - VO-1 System
Unit S/N Time Build-up Total
ACE-1% 006 157 hrs. 157 hrs,
ACE-2 003 694.6 12 706.6
(PTO)
IRU-1 003 293.6 69.7 363.3
(PTQ) :
IRU-2 007 62.3 62.3
ARTC-E 005
CH 1% 110.4 110.4
CH 2 101.6 101.6
Canopus
Tracker 102 144. 4 112.8 257.2
{(VO-2)
VIS Time Shutter Filter
FElement (hrs) (cycles) (steps)
S/N 4 §/8 211,83 13600 724
S/N 4 VO-1 174,25 4153 426
S/N 4 Totals 386.08 17753 1150
S/N 7S/S 226.90 13333 2263
S/N 7 VO-1 35.60 637 35
S/N 7 Totals 262.50 13970 2298
IRTM S/N Subsystem System Total
003 309 hrs 151.7 hrs 460.7 hrs
004 350 19.4 369.4
005 215 70.5 285.5

>kGla.s sivated 54L ICs.
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Table 2. VO-1 Subsystem Operating Times (contd)

Subsystem Operating Times
MAWD Subsystem 500.6 hrs (S/N 108)
SAF testing 15.7

516.3
PYRO PSU 915 hrs
PAU 50 cycles
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SECTION IV

VIKING ORBITER 2 TEST RESULTS

A. ORBITER INSPECTION AND ASSEMBLY

The VO—Z-bus was received at the SAF on J}lne 3, 1974, The bus was
installed on a work dolly, the scan platform positioned, IRTM purge lines
routed, and upper ring harness installed. The bus was then transferred to a
system test stand. Assembly continued intzrmittently while the team members
were involved with PTO system testing and space simulation. No P/FRs were

initiated during this period.

B. INITIAL POWER APPLICATION

Power off checks preparatory to power turn-on were made on July 16,
1974. Initial power turn occurred six days later with a borrowed test battery

from VO-1. Nearly six hours of running time produced no major problems.

C. SUBSYSTEM INTERFACE VERIFICATION AND SYSTEM INTEGRATION

Integration of the subsystems began with the power subsystem prior to
initial power application and continued with other subsystems as they became

available into early September 1974 (see Table 3),

During FDS integration, memory loading produced several memory
verification errors (P/FR 34604), and a CCS command resulted in the wrong

bit display on FDS-SE (P/FR 34635), Two FDS design flaws were discovered:

(1) The 2.4 kHz clock was susceptible to noise, resulting in double
clocking of a given data bit, After several attempts at noise
suppression in the 2.4 kHz circuit, the problem was finally solved
(ECR 18009).

(2) Asynchronous timing existed between receipt of CCS data and internal
FDS memory timing. This resulted in the FDS occasionally rejecting
memory address commands during a memory block load. The
problem was corrected with ECR 18100,



Table 3, VO-2 Subsystem Initial Integrations
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Subsystem Start Date JPL Procedure
Power 7/16/74 VQ75 204
Flight Data 7/23/74 VOT75 206
Data Storage 7/25/74 VO75 216
Computer Command 7126774 VO75 205
Pyrotechnics 7/30/74 vVO75 208
Articulation Control 7/31/74 vOT75 315
Radio Frequency 8/5/74 VOT75 202
X-Band Transmitter 8/6/74 VvOT75 242
Modulation-Demodulation 8/6/74 VOT75 203
Relay Radio 8/9/74 vVQ75 252
Relay Telemetry 8/12/74 VO75 256
Visual Imaging 8/16/74 VQT75 236
Attitude Control 8/21/74 vO75 207
Mars Atmospheric Water Detector - 8/27/74 vO75 239
Propulsion Simulator 8/30/74 vVQ75 210
Infrared Thermal Mapper 9/5/74 vVO75 238

While loading VIS parameters in memory A of the FDS, the content of the
maneuver format was altered (P/FR 34608). The problem was traced to
a shorted diode in an integrated circuit. The circuit was replaced, retested,

and functioned normally.

Two problems occurred with DTR-A during integration, First, noise
spikes were observed on the telemetry interface between DTR-A and FDS
(P/FR 34614). The noise resulted from current transients due to both shield
capacitance and signal currents. Second, DTR-A failed to respond to six out
of eight commands while in the playback 4kb mode (P/FR 34616)s The command
failures were due to simultaneous transitions of VIS data during the flyback’
sequence. The transitions resulted from the combined effect of DTR motor |
noise and large voltage potentials between the DTR power subchassis ground
and the ground at the subchassis where commands were received, Removal of

a breakout box eliminated the command errors, which showed that the command
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interface was marginal, Alteration of the interface shield grouhding scheme
(ECR 18035) reduced noise to an acceptable margin so that the DTR-A per-

formed ﬂawlesély, even with a breakout box installed.

The high-gain antenna actuator hit the mechanical stops before reaching
electrical null when commanded below -15.91°, ‘resulting in motor pulsing
(P/FR 34615). The Antenna Pointing Operation Program was changed to

restrict actuator commands to no more than -15, 910.

MDS-SE Mode 7 (LR ENG OFF) came on intermittently on TMU-B
(P/FR 34629). The problem was corrected by changing the sequence in which

the test operations and test software were executed.

Proper data was not obtained for the VIS-B control word during FDS
integration (P/FR .34634), The problem was thought to be a part failure in
the VIS sequence and control logic, but after part replacement the problem
reappeared (P/FR 34654), Further investigation revealed the problem to be
a marginal design condition resulting from an early design requirement which
was no longer in effect. It was not considered necessary to modify the FDS
to guarantee a function which was no longer used, so ECR 18023 changed the

documentation to eliminate the requirement.

VIS data could not be locked on when played back (P/FR 34652). The VIS
data bit sync supplied by the FDS was found to be 180° out of phase with that
required by the circuit data sheets and expected by DSS. The FDS was modi-
fied to comply with the circuit data sheet timing (ECR 17950).

At DSS integration, the DST transport was noted to be at ambient pressure
(P/FR 34667). No leaks could be found, and data indicated that the loss
occurred during the gas sample test. The unit was later removed from SAF

and pressurized to specification.,

The Canopus tracker hood drove in the plus direction intermittently
(P/FR 34670). The motor-drive card connector was found to have dirty
contacts. The card connector was cleaned and the contacts reflowed with

solder,
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The IRTM data output did not contain -11 DN and -12 DN (P/FR 34672).

A design flaw in the analog to pulse-width converter, whereby a signal return

and a power ground were not tied together in the unit, was corrected on flight
units (ECR 18034).

D. INITIAL SYSTEM TEST

The initial VO-2 system test was initiated on Sept. 16, 1974 after several
days of system readiness testing. A complete system test was performed,
lasting 102.2 hours. The only significant configuration cdmpromise was the
PTO radio substituting for the flight unit.  Orbiter performance was generally

excellent, with a few problems as explained below,

MAWD detector 5 offset values were too high during the first,part of the
intensity calibrate operation (P/FR 34683), The same décrease in instrument
responsivity occurred twice before and was thought to be due to deposits on the
head, cold lines, and detector housing. The deposits were polymers from
outgassing of conformal coating. The MAWD was disassembled, cleaned,
reassembled, and the grips were reset to compensate for responsivity varia-
tions between detector elements. Also, the procedures for MAWD thermal/
vacuum chamber operation were modified to allow for a pump purging cycle to

eliminate outgassing products prior to cooldown,

The CGCS issued two erroneous commands out of 11 (P/FR 34684). This
occurred after updating the CCS flight program for the VLC preseparation
sequence, performing that sequence, and activating the ACE power change-
over routine. The launch hold reset support macro, which had not been

updated, was changed in order to update the erroneous commands.,

VO block 1.8, engine venting, of the block dictionary failed to set the PSU
common prior to issuing the 8C command (P/FR 34686). ECR 18031 corrected

a sequencing error in block 1.8,
At various times during VO-1 and VO-2 testing, MAWD aperation was

disturbed. P/FR 34696 documents one case of the MAWD experiencing an

uncommanded wavelength scan, and P/FR 34730 documents a raster reset
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and an A/PW multiplexer step. These problems were caused by VIS turn-off
transients which disturbed the MAWD logic. ECR 18092 changed the order of
instrument turn-offs so that the MAWD was turned off before the VIS when
both were turned off. ECR 18115 disabled suspect BCE circuits in flight

hardware, thus reducing MAWD sensitivity to VIS interference.
E. SYSTEM VERIFICATION TESTS AND SYSTEM TEST

Orbiter performance was good during the system interface timing veri-
fication and the subsystem integration phases, and the system test which
followed. All parts of the system test were run during 104 hours. Total

VO-2 operating time increased to 494 hours.

A system radiated-emissions test and a radiated-susceptibility test were
run in parallel with the system test. No unexpected radiation or susceptibility
 was found, and the system did reproduce the known (and waivered) suscepti-
bilities of VO-1,

An anomaly previously reported on the PTO (P/FRs 34307, 34406, and
34415) and VO-2 (P/FR 34604) involving FDS memory errors was documented
twice more (P/FRs 34711 and 34764)., ECR 18100 corrected an FDS design

deficiency,

During CCS integration, PWR transferred from the main to the standby
power chain, and CCS failed to issue the expected safing sequence commands
(P/FR 34713). This failure occurred with new CCS-regulated power supplies
which required a longer processor delay than the old supplies. ECR 18055

increased the processor d'elay by a more than adequate margin.,

At spacecraft turnon, the XTX RF output was 10,8 dB down from normal
and took 38 minutes to reach the normal value (P/FR 34721). The unit was
sensitive to momentary loss of 19 MHz because of a misaligned X5 multiplier.

The XTX vendor performed realignment.
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The Canopus tracker did not operate in closed-loop mode 4(P/FR 34722),
The arm of the test stimulus hood was hanging up in one positiori for unknown
reasons. Both the motor and gear-head assemblies were replaced with new
units. The arm was removed and all mating surfaces cleaned and checked for
burrs. The hood was reassembled and found to still hang up very sllghtly but

not unacceptably so. The unit was assigned as a spare

IRTM full-frame and science decommutation data indicated loss of the sign
bit when the VIS was off (P/FR 34725). A previous FDS logic medification
(ECR 18048) to correct a MAWD A/PW data problem inhibited the sign bit
during a MAWD A/PW READ. ECR 18065 corrected the FDS design to reset
the sign bit inhibit after each A/PW READ w1thout dependency on another

subsystem.

The ACS failed to respond to a manual command to control power to the
coded command (CC) buffer drivers and discrete-command matrix (P/FR 34726).
A design flaw bypassed the power bus switch, rendering the command useless,
Isolating diodes were added to the CC drivers so that the power bus éould only
receive power through the switch (ECR 18066).

During power -off contihuity checks on the 30-volt converter preload,
a zener diode was found shorted to the orbiter chassis (P/FR 34737). Replace~
ment of non-flight diodes for flight parts had just taken place, and an improperly
used lock washer pierced the mica washer insulating the diode from the chassis.
The lock washer was replaced with a flat washer, the mica washer was
replaced, and the diode installed properly. Other diodes were also inspected

and reinstalled where necessary.

F. SPACE SIMULATION TEST

Mechanical buildup for the solar thermal vacuum (STV) test in the space
simulator began on Nov. 2, 1974, and the orbiter was moved to Building 150
four days later. Program limitations prevented a space simulation test as run

on VO-1, but the following tests were performed:

(1) Complete STV test with 195 hours under vacuum, | The orbiter system
encountered only a few major problems described below,
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(2) The CTA-21 compatibility test was run concurrently with space
.sixnulation. Although not all test criteria were met, there was no
evidence of J;.ncompatibility between the VO-2 and the DSN.

(3) An attempt to measure the frame sync error rate threshold of lander
relay data using analog tapes recorded at Martin-Marietta was not
successful. A variety of reasons was responsible, including test
equipment, improperly initialized data, and lack of VMCCC time.

(4) A weight and center-of-gravity measurement was done following
space simulation, with expected results.

(5) Finally, a contamination control bicassay was performed, showing

that VO-2 was within launch allowable limits.

At the conclusion of space simulator testing, VO-2 had operated a total of

708 hours. Significant problems during STV testing are described below.

The RFS-SE rack lost both uplink and downlink when the radio was turned
to low-gain antenna during the system readiness test (P/FR 34743)., A coaxial-
connector center pin was missing, leaving the RFS TWTA-1 output driving an
unterminated cable. The center pin used in this type of coaxial connected
was threaded and had caused similar problems in prior programs. Based on
subsequent performance of the TWTs and previous tests run on similar units,
no damage was likely to have occurred. Personnel were made aware that this
type of connector failure can happen, and steps were taken to insure that it

would not recur.

The MAWD wavelength servo lock did not achieve 1o§k normally at power
turnon (P/FR 34753). Lock failure was due to the electro-mechanical chopper
not starting at low FA temperature. The chopper did start after a slight
warming of the head. Modifications to the tuning fork chopper drive/

pick-up coil eliminated the temperature dependence of the circuit (ECR 18101).

The XTX output power varied 1.6 dB (P/FR 34772). A coaxial cable
running over the output isolator was found to have a broken shield braid.
Also, a connector on the input isolator had lost the gold plating from its center

connector. Replacement of the cable and isoclator seemed to solve the

problem.,
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During a ranging performance test with a static doppler offset, excessive
range count was measured (P/FR 34744). The cause of the anomaly was not
clear but was thought to be due to nonstandard CTA-21 configuration which
overloaded a signal line. DSN personnel were informed of the situation, and

care was taken to avoid the problem in future testing,

G. POST-ENVIRONMENTAL INSPECTION

Shortly after VO-2 was moved back to the SAF from Building 150 on
Nov, 26, 1974, disassembly and inspection began, Subsystems requiring rework
were returned to cognizant areas. All subsystems were cleaned and reassem-

bled for final testing.

H. PRESHIPMENT SYSTEM TEST

VO-2 inspection was completed and power applied on Jan. 14, 1975. A

complete system test was performed, interrupted by other tests:

(1) One long day was set aside for three major end-to-end tests with -
VO-2, CTA-21, and VMCCC, These tests were the FCT -2, the lander
DAPU data interface verification, and an end-to-end on orbit pass,

(2) Several special adverse-condition tests were also run in order to

simulate failure modes and exercise CCS recovery routines,

The most significant problem during the system test phase was the failure
of the FDS to perform properly (P/FR 34776). When initial power was applied
to the spacecraft, the FDS-SE and MTC could net sync on the data out of
the FDS. The problem was caused by the cleaning process used on the FDS
power converter combined with the fact that the power-converter transistors
were not conformally coated. FDS subassemblies were inspected for sufficient
conformal coating of transistors, .and the FDS cleaning process was changed to
use Freon T§E instead of alcohol. Because the power converter failure over-

stressed the memory, the flight units were reassigned.
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The ARTC cone actuator did not move or draw power (P/FR 34779), Two
touching pins caused a short and blew two redundant fuses. No other damage
or overstressing occurred, A bent pin was straightened, removing the short,

and the fuses were replaced. The area was conformal coated and dip daubed.

The ACS-SE counter indicated a change in accelerometer pulses when the
ACS was in the all-axes inertial mode and a positive turn command was being
executed (P/FR 34780). The anomaly was traced to a distortion in the 6.2-volt
output from the IRU power transformer from which the accelerometer clock
frequency was derived. Two unused inverters in the clock circuitry were put

to use to make the circuit insensitive to the distortions (ECR 18134),

Power was turned off on Jan, 31, 1975. VO-2 operated 106 hours during
the preshipment system test, for a total running time of 821 hours. A summary

of the operating time for each subsystem is given in Table 4.

I. PREPARATION AND SHIPMENT TO AFETR

After VO-2 passed the final system test and was approved for shipment,
it was partially disassembled and inspected. Certain delicate items were put
in their own special containers, while the orbiter was mounted on its trans-
porter (see JPL Document VO75TOP-3~170). No major problems developed
during this time. The orbiter and support equipment left JPL Feb, 22, 1975
in route to the AFETR.
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Table 4. VO-2 Subsystem Operating Times

Subsystem Operating Times

RFS EXC-1 307 hrs RX-1 307 hrs
EXC-2 258 hrs RX-2 255

565 562
TWT-1 282 Control Unit,
TWT-2 279 : 564 hrs
561

XTX 87 hrs, 16 min (subsequent to rework)

RRS 542 hrs at JPL-

MDS/RTS Unit S/N At SAF | Total
CDU-A c101 79,5 hrs | 996 hrs
CDU-B - Cl105 35.2 560.3
TMU-A Cl04 89.5 713
TMU-B Ccl02 27 1633
RTS (4kb) Clol 42 912.7
RTS (16 kb) C1l01 42 907.7

PWR Not reported.

FDS Subsystem Test 610.5 hrs

(S/N 002) Subsystem Test (VO-2) 478.5

1089

CCS Unit S/N Time

{1(:)0 lsllaéligt{)?‘}’ Processor A/B 003/004 302.8 hrs

AB%ETR) Output Unit 1/2 | 003/004 298.8
Memories 001/002 662.3
Power Supplies 009/010 333.3

DSS Unit At SAF STV Total
FLT 1 DTR 243 hrs 134 hrs | 800 hrs
FLT 2 DTR 226 128 843
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Table 4. VO-2 Subsystem Operating Times (Cont'd)

Subsystem Operating Times
ACS/ARTC Unit ~ S/N Total
ACE-1 007 624.9 hrs
ACE-2 004 429,1
IRU-1 004 765.3
IRU-2 006 618.6
CT 103 694.7
ARTC-E 004 Chl =436.2
Ch 2 = 363.5
VIS Element Time Shutter Filter
(hrs) (cycles) (steps)
S/N 5 S8/8 312.90 10828 1098
S/N 5 vO-2 51.68 3483 77
S/N 5 Totals 364.58 14311 1175
S/N 6 S/S 285,92 14685 1123
S/N 6 VO-2 51.67 3644 66
S/N 6 Totals | 337.59 18329 1189
IRTM Subsystem 218.8 hrs
(S/N 005) System 76.1
294.9
MAWD Subsystem 781.1 hrs
(S/N 107) STV 51.6
(to 11/29/74, SAF 24.4
later times
not reported) 857.1
PYRO PSU 174 hrs } in thermal vacuum
(to 11/29/74, PAU 5 cycles v
later times
not reported)
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SECTION V
PROBLEM/FAILURE REPORT SUMMARY

Tables 5, 6, and 7 summarize the major problems reported during the
system testing program at JPL for the Viking orbiters. Of 706 P/FRs
relating to the system test program, 169 were considered major due to having

an-orbiter risk (OR) or failure criticality (FC) rating of more than one.

The orbiter risk assessment was a judgement of the likelihood of a given

problem recurring during flight operations:

Risk 1 Cause known, minimal risk of recurrence
Risk 2 Cause unknown, minimal risk of recurrence
Risk 3 Cause known, some risk of recurrence
Risk 4 Cause unknown, some risk of recurrence

The failure criticality rating defined the effect of the problem recurring

during flight or launch operations:

Criticality 1 Negligible or no effect on mission
Criticality 2 Significantly degrading to mission
Criticality 3 Catastrophic to mission

A more thorough description of these ratings is given in JPL Docu-
ment 612-33, The subsystem (S/S) numbers given in Tables 5, 6, and 7

are listed in Figure 5.
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ACE
ACS
AFETR
AGC
AGE
AHSE
AO
A/PW
ARTC

B/R
BCE
BOB

CABL
CC

CCS
CCWG
CcDhuU
CRS
CTA-.21
CT

CTS

DAPU
DC
DCT
DEV
DN
DFRJ
DSN
DSS
DTM
DTR

611-132, Vol. 1

APPENDIX A
GLOSSARY

attitude control electronics

attitude control subsystem

Air Force Eastern Test Range

automatic gain control

aerospace ground equipment

assembly, handling, and shipping equipment
Building AO (AFETR Spacecraft Checkout Facility)
analog to pulse width

articulation control subsystem

booster-regulator

bench checkout equipment

breakout box

cabling subsystem

coded command

computer command subsystem
Contamination Control Working Group
command detector unit

central recorder subsystem
Compatibility Test Area 21 (DSN)
Canopus tracker

central timing subsystem

data acquisition and processor unit
discrete command

data compatibility test

mechanical devices subsystem
data number

dual-frequency rotary joint

Deep Space Network

data storage subsystem

developmental test mode!

digital tape recorder

A-1



ECI
ECR
EMC
ETL
ESA
ETR
EMI
M2
EXC
FA
FC
FCT
FDS5
FED

GMT
HGA

icC
IRTM
IRU
ITL

JPL
KSC

LCET
LP
LP-41
LPM
LRC
L/v

MAWD
MDS
MIL-71

611-132, Vol. 1

Engineering Change Instruction
Engineering Change Request
electromagnetic compatibility
Environmehtal Test Laboratory (JPL)
Explosive Safe Area (AFETR_)

Eastern Test Range

electromagnetic interference
emergency early midcourse maneuver

exciter

flight acceptance
failure criticality
flight compatibility test
flight data subsystem

flight events demonstration
Greenwich Mean Time

high-gain antenna

- integrated circuit

infrared thermal mapper subsystem
inertial reference unit

integrate-transfer-launch
Jet Propulsion Laboratory, Pasadena, CA
Kennedy Spaceflight Center

launch complex equipment trailer
low pressure

launch pad at AFETR

low pressure module

Langley Research Center

launch vehicle

Mars atmospheric water detector subsystem
modulation demodulation subsystem
Merrit Island Launch Area (DSN/STDN station)
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MOI Mars orbit insertion
MMC Martin-Marietta Corporation
MTC Mission and Test Computer
MTCF Mission and Test Computer Facility
- MTCS mission and test computer system (MTCF)
MTVS mission and test vidco system (MTCF)
OPAG Orbiter Performance Analysis Group (at JPL)
OR orbiter risk |
PAU propulsion actuator unit
PCE | power conversion equipment
P/FR " Problem/Failure Report
PROP propulsion subsystem
PSU pyrotechnic switching unit
PTO proof-test orbiter (VO-1)
PWR power subsystem
PYRO pyrotechnic subsystem
QA quality assurance
RAS relay antenna subsystem
R-.C resistance-capacitance
RCA reaction control assembly
RCVR receiver
RF radio frequency
RFS radio frequency subsystem
R&R removal and reinstallation
R/RC removal/recertification form
RRS relay radio subsystem
RTG radioisotope thermoelectric generator
RTS relay telemetry subsystem
RX receiver
SAEB Spacecraft Assembly and Encapsulation Building (SAEF)
SAEF Spacecraft Assembly and Encapsulation Facility (AFETR)
SAF Spacecraft Assembly Facility (JPL)




SCF
SCR
SE
SEC
SNORE
SRT
STC
S&A
s/cC
S/N
S/S
STRU
STV
SVT

TA
TIC
TMEM
TMU
TOP
TWT
TWTA

UES
UHF

VIS

VL

VLC
VLCA
VMCCC
VO
vVOT75
VSCA

XTX

611-132, Vol. 1

Spacecraft Checkout Facility (AFETR)
Software Change Request
support equipment

solar energy collector
signal-to-noise ratio estimator
system readiness test

system test complex
sterilization and assembly
spacecraft

serial number

subsystem

structure subsystem

solar thermal vacuum

solar vacuum tests

type approval

tape increment count (in DSS)
transport-mounted electronic module
telemetry modulation unit

Test and Operations Plan

traveling wave tube

traveling wave tube amplifier

Universal Environmental Shelter
ultra-high frequency

visual imaging subsystem

Viking lander

Viking lander capsule (including lander and bioshield)
Viking lander capsule adapter

Viking mission computing and control center

Viking orbiter

Viking 1975 orbiter

Viking spacecraft adapter

X-band transmitter subsystem
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The following JPL documents contain information useful to understanding

the Viking orbiter 75 system test program:

1.

Documents

612-22
612-23

VO75-3-120
VO75-4-1270

VOT75TOP-3-170

Drawings
10050600

10058972
10058974

Procedures

QAP 60, | through
60.12

VO75 100 series
VO75 200 series
VO75 300 series
VO75 400 series
VO75 501

VO175 502

Viking 75 Orbiter, Test and Operations Plan
Viking 75 Orbiter, Problem Failure Reporting
and Analysis Program

Functional Requirement, Viking Orbiter 1975
Flight Sequence Implementation

Functional Requirement, Viking 75 Orbiter
Support Equipment Test Facilities

Viking 75 Orbiter, Test and Operations Plan,

Logistics

Cabling Block Diagram, System Test Complex
Equipment

SAF Layout, Viking 75 High Bay and North Wing
SAF Building 179, South Wing and Partial High
Bay, VO75 STC Layout

Quality assurance

Mechanical operations and tests
Subsystem integration and tests
System tests

Interface tests

Contamination control

Microbiolcgical sampling






